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A SYSTEM FOR COUPLING A TUBULAR MEMBER TO A 
PREEXISTING STRUCTURE 

Background of the Invention 
This invention relates to coupfing a system for coupling a tutxdar member to 

5 a pree)dsting structure. 

Ccnventionaily. when a welltxxe ts created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outflow of drifling fluid into the fonnation or inflow of flukl from the 
fonmation into the borehole. The borehole Is drilled in inten^ls whereby a casing 

10 which Is to be installed in a lower borehole inter^l is lowered through a previously 
installed casing of an upper borehole IntervaL As a consequence of this procedure 
the casing of the lower inten/al is of smaller diameter than the casing of the upper 
fnten/al Thus, the casings are in a nested arrangement with casing dtametere 
. decreasing in downward direction. Cenient annull are provided between the outer 

15 surfaces of the casings and the borehole waH to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits arKi increased volumes of driSing fluid and drill cuttings. Moreover, 

20 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations In hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
25 limitations of the existing procedures for fbnming wellbores. 

Summary of the Invention 
According to the present invention there is provided a ^slsm for coupling an 
expandable tubular ntember to a preexisting stnicture. comprising: 
30* means for positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the tubiriar niember to the preeMSting stn^ 
nrteans for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 




means for injecGng a lubricating fluid into the trailing edge of the int^feoe 
t>etween the e}q)ansion oone and the tubular member. 

Preferably, the system further comprises a lubricating fluid, wherein the 
lubricating fluid has. a viscosity ranging from 1 to 10,000 oentipoise. 
5 Preferably, the means for ir^ecHng includes: 

ir^ecting lubricating flt^d into a tapered end of the expansion cone. 

Preferably, the means fDr injecting includes means for injecting lubricating 
fluid into the area around the axial nrtidpoint of a first tapered end of the expansion 
cone. 

10 Preferably, the means for injecting includes means for injecting lubricating 

fluid Into a second end of the expansion cone. 

Preferably, the means for injecting includes: 

means for injecting lubricatmg fluid into a tapered first end and a second and 
of the expansion cone. 
15 Preferably, the means for irijecting includes means for injecting lubricating 

fluid into an interior of the expansion cone. 

Preferably, the means for ir^ecting includes nieans for injecting lubricating 
fluid through an outer surface of the expansion cone. 

Preferably, the means for injecting includes . means for injectir^ the 
20 lubricating fluid into a plurality of discrate locatior^ along the trailing edge portion. 

Preferably, the system further comprises a lubricating fluid, wherein the 
lul>ricating fluid comprises drilBng nmjd. 

Preferably, the lubricating fluid further includes: 
TorqTrim III; 
25 EPMudlib;and 
DrillN-Srid. 

Preferably, the system further comprises a lubricating fluid, wtierein the 
lubricating fluid comprises: 
TorqTrim III; 
30 EP Mudlib; and 

DrillN-Slid. 

Preferably, the .means for axially displacing the expansion oone includes a 
means for pressurizing at least a portion of the interior of the tubular member. 

Preferably, the means for axiaBy displacing the expansion cone irxiudes a 
35 means for injecting a fluidic material into the tubular memtier. 
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Preferably, the means for axially displacing the expansion cxxie includes a 
means for displacing the expansion cone into the tutxular nnefnt>er. 

Preferably, the means for axially displacing the expansion cone includes a 
5 means for displacing the expansion cone out of the tubular member. 

Preferat^. the means for axially displacing the expansion cone radidly 
expands the tubular member by 10% to 20%. 

Preferably, the system further comprises a means for applying direct radial 
pressure to the tubular member. 
10 Preferably, the preexisting structure Includes a wellbore casing. 

Preferably, the preexisting structure indudes a pipelirie. 

PreferaUyp the preexisting structure includes a structural support 

Preferably, the syistem further comprises an expansion cone, wherein the 
expansion cone comprises ian angle of attack ranging from 1 0 to 30 degrees. 
15 Preferably, the system further comprises a tubular member, wherein the 

tubular member includes: 

an annular member, having: 

a wall thickness that varies less than 8 %; 

a hoop yield strength that varies lees than 10%; 
20 imperfecfions of less than 8 % of the waH thtekness; 

no failure for radial expanskxis of up to 30 %; arul 

no necking of the wdis of the annular membM* for radial expansk>ns of up to 

25%. 

Preferably, the system furtlier comprises a tubular member, wherein the 
25 tubular member includes: 

a first tubular member, 

a second tutHilar member; end 

a pin and box threaded connectk>n for coupUng the first tubular memt>er to 
the second tubular menrriser, the threaded connectkxi including: 
30 one or more sealing members for sealing the interface t)etween the first arxl 

second tubular members. 

Preferably, the one or more seaiir^ n^embers are positkHied adjacent to an 
end portton of the threaded connection. 
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Preferably, one of the seafing members is positioned adjacent to an end 
portion of the threaded oonnection; and wherein another one of the sealing 
members is rK>t positioned adjacent to an end portion of tt>e threaded connection. 

Preferably, a plurality of the one or more sealing members are positioned 
5 adjacent to an end portion of the threaded connection. 

Preferably, the system further comprises a tubular member, wherein the 
tubular member irK:iudes: 

a layer of a lubricarit bonded to the interior surface of the tubular memb^. 

Preferably, the lubricant comprises a metallic soap. 
10 Preferably, the lubricant is chemically bonded to the interior surface of the 

tubular member. 

Preferably, the lubricant is mechanically bonded to the interior surface of the 
tutHilar member. 

Preferak>ly, the lut>rjcant is adhesively txxided to the interior surface of the 
15 tubular meml)er. 

Preferably, the lubricant Includes epoxy. molybdenum disulfide, graphite, 
aluminum, copper, alumisincate and poiyethylenepolyamine. 

Preferably, the system further comprises a tubular member, wherein the 
tubular rriember Includes: 
20 a pair of tubular meml)ers havirig threaded portions coupled to one another; 

and 

a quantity of a sealarit within the threaded portions of the tubular members. 
Preferabty, the seedant is selected from the group consisting of epoxies, 
themnosetUng sealing compounds, cursMe sealing corr^xxinds, and seeing 
25 compounds having polymeri23ble materials. 

Preferably, the sealant includes an initial cure cyde and a final cure cyde. 
Preferably, the sealant can be strrtched up to 30 to 40 percent without 

failure. 

Preferably, the sealant is resistant to conventional wellbore fiuidic materials. 
30 Preferably, the material properties of the sealant are sut^stantially stable for 

temperatures ranging from 0 to 450T. 

Preferably, the threaded portions of the tubular members include a primer for 
improving the adhesion of the sealant to the threaded portions. 

Preferably, the system further comprises a tubular member, wherein the 
35 tubular member includes: 
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a pair of rings for engaging the preexisting structure; and 

a sealing element positioned betwaen the rings for sealing the interface 
between the tubular member and the preexisting stnictwe. 

Preferably, the system further comprtees a tubular member, wherein the 
tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
seaKng element; and 

a second preexpanded portion coupled to the intermediate portion. 
Preferably, the system further comprises: 
a tubular memt)en 
an expansion cone; 

a support member including a fluid passage, the expansion cone coupled to 
the support niember, the tubular nriember coupled to the expansion c^ 
a slip Joint coupled to the expansion cone; 
an erKj plate coupled to the sGp Joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the tubuiar member between the expansion cone and the end 
plate. 

Preferably, the system further comprises a tobular member, wherein the 
tobular member Includes a siotted end portion. 

Preferably, the system further comprises a tubuiar member and an 
expansion cone, wherein the tubular member and the expansion cone define a 
chamber adapted to be pressurized. 

Preferably, the system further comprises a flindic passage coupled to the 
chamber. 

Preferably, the system further comprises a lubricating flirid In an Interfsoe 
between the expansion cone and the tubidar memt)er. 

Preferably, the lubricating fluid comprises drilflng mud. 

Brief Description of the Drawings 
FIG. la is a fragnf>entary cross-sectional illustration of the placement of an 
apparatus for expanding a tubular member witNn a wellbore casing. 
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FIG. lb is a fragmentary cross-sedional illustration of the apparatus of FIG. 
la after anchoring the expandable tubular member of tt^e apparatus to tt^ wellbore 
casing. 

RG. 1c is a fragmentary cross-sedional illustration of the apparatus of FIG. 
5 1 b after initiating the anal displacement of the expansion cone. 

FIG. Id is a fragmentary cross-septional ilustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
10 1c and Id after the completion of the radial expansion of the expandable tutxjlar 
rromber. 

FIG. If is a fragmentary cross-sectbnal illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 

15 FIG. 1g is a fragmentary dross-sectional illustratiCKi of the apparatus of FIG. 

If after the refiK>val of the anchoring device of the apparatus from the weiltxm 
casing. 

H6. 2a is a fragmentary cross-sectional illustration of the plaoenwnt of an 
apparatus for expandlr^ a tubular member wtthwi a welttxro casing and an open 
20 hole in a subtenranean formation. 

FIG. 2b is a fragmentary cross-sectional Hlustration of the apparatus cS FIG. 
2a after anchoring the expandat>le tubular menrter of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sectional iHustration of the ^)paratus of FIG. 
25 2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross^secUonal illustration of the apparatus of FIG. 
2b after initiating the axial displacement of Vhe expansion cone t>y pulling on the 
expansion cone and also by injecting a pressurized fluid t>elow the expansion cone. 
FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of RGS. 
30 2c and 2d after the compMion of the radial expansion of the expandable tutHilar 
member. 

FIG. 2f is a fragmentary cn^sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchorkig device of the apparatus from the opm tiole. 
FIG. 3a is a firagmentary cross-sectional iiiustration of the placement of an 
35 apparatus for expanding a tubular member within a wellbore casing. 
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FIG. 3b a fragmentary cross-sectional illustration of the apparatus of FIG. 
. 3a after anchoring the expandat>le tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmentary cross-eedional Illustration of the apparatus of RG. 
5 3b after initiatirig the axial displacement of the expariston cone. 

FIG. 3d a fragmentary cross-eectional Illustration of the apparatus of FIG. . 
3c after oompleting ttie radial expar^ion of ttie expandable tububr mmiber. 

FIG. 4 a fragmentary cross-sedional illuatratim of a shock absortiing 
system for use in the apparatus of FIGS, la to 3d. 
10 FIG. 5 is a cross-sectional illustration of a coupling arrangennent for use in 

the expandable tubular members of the apparatus of FIGS, la to 3d. 

FIG. 6 is a cross-sectional illustration of an expandable tubular member 
having a slotted lower section for use in the apparatus of FIGS. 1 a to 3d. 

FIG. 7 is a cross-sectional illustration of an expandable tubular member 
15 having a pre-expanded upper portion for use in the apparatus of FIGS, la to 3d. 

FIG. . 6 is a cross-sectional iflustration of an expandable tutnilar member 
having a slotted upper section for use in the apparatus of FIGS, la to 3d. 

FIG. 9 is a graphical illustralion of a method of applying an axial force to the 
^cpansion cones of the apparatus of FIGS, la to 3d. 
20 FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 

. apparatus for expanding a tubular rnmber within a wellbore casing. 

FIG. 10b is a fragntentary cross-sectional illustration of the apparatus of FIG. 
10a during the injection of a non-hardenable fiuidic rhateiial into and out of the 
apparatus. 

25 FIG. 10c is a fragmentary ooss-sectional illustralion of the apparatus of FIG. 

10b during the injection of a hardenaUe fluidic sealing material into and out of the 
apparatus. 

FIG. lOd » a fragmentary cross-sectional fllustration of the apparatus of FIG. 
10c after the plac6n)ent of a valve closure element into the valve passage of the 
3Q anchoring device of the apparatus. 

FIG. lOe a fragnrientary cross-sectional illustration of the apparatus of FIG. 
10d after anchoring the expandable tubular memt)er of the apparatus to the wellbore 
cashg. 

FIG. 1 0f is a fragmentary ooss-sectional illustration of the apparatus of FIG. 
35 1 0e after initiating the axial displacement of the expansion cone. 
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FIG. lOg is a firagmentaiy cross-sedional illustration of the apparatus of FIG. 
lOe after Initiatlr^ the axial displaoarrant of the expansion oone by pulling on the 
expansion oone and injecting a pressurized fluid below the expansion oone. 

FIG. lOh is a fragnDentary ooss-secfional illustration of the apparatus of 
5 FIGS. lOf and lOg after the oonnpietion of the radial expansion of the expandable 
tubular noember. 

FIG. lOi is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOh after the decoupling and ren)oval of the anchoring device of the apparatus from 

the weilbore casing. 

10 FIG. 11a is a fragmentary cross*s6ctionai illustration of an appmtus for 

ooiqifing an expandable tubular member to a preexisting stnjcture. 

FIG. 1 lb is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the vvellbofe 
. casing. 

IS FiG. 11c is a fragmentary ooss-sectbnal illustration of the apparatus of FIG. 

1 lb after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

20 FIG. lie is a fragmentary cross-secUonai illustiaUon of the apparatus of FIG. 

1 id after deactivating the anchoring device. 

FIG. 11f Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating the axial displacement of tiie expansion cone and ttie deactivated 
anchoring device. 

25 FIG. 11g is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 

11f after ttie oompletton of ttie radial expansion of ttie expandable tubutor member. 

FIG. 12a is a fragmentary cross-sectional Hhistration. of an apparatus for 
coupling an expandable tubular member to a preexisting structure positioned wittiin 
aweUbors. 

30 FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12a after expanding the expandable expansion cone in onder to anchor the 
expandable tubular member to the weilbore casing. 

FIG. 12c is a fragmentary cross-sectional Hlustration of the apparatus of IHG. 
12b after initiating the axial displacement of the expandabte expansion cone. 



8 



• • • • 

• • • • 

• • • • 



FIG. 12d is a fragmentary cross-sectionai Slustration of the apparatus of FIG. 
1 2c after completing the radial expansion of the expandable tutiular member. 

FIG 13a is a fragmentary cross-sectional illustration of an apparatus for 
coufding an expandable tubular member to a preexisimg structure positioned within 
5 awelibore. 

FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional niustration of the apparatus of FIG. 
10 13b after initiating the axial displacement of the expansion cone. 

FIG. 13d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular rrmnber. 

FIG. 14a is a fragmentary cross-sectional illustration of an apparatus for 
coupling an expandable tubular member to a preexisting staicture positioned within 
15 a weitbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of RG. 
14a after coupling the packer to the weliboie casing. 

FIG. 14c is a fragmentary cross-sedional illustration of the apparatus of RG. 
14b after Initiating the axial displacement of the expandable tubular member towards 
20 the expansion cone. 

FIG. 14d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
25 14d after decouplirig the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional Hiuslratton of the apparatus of FIG. 
14e after initiating the axial displaoement of the expansk)n cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustratkx) of the completion of the 
30 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-secttonal ilk^tratlon of an apparatus for 
coupling an expandable tubular member to a preexisting structure positkmed within 
a wellbore. 

FIG. 1 5b is a frsgmentary cross-secHonal Wustretton of the apparatus of FIG. 
35 15a after coupling the resiiient anchor to the weHbora casing. 
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FIG. 15c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
. 1 5b after initiating the axial displaottnent of the expansion cone. 

FIG. 15d is a fragmentary cross-sedional illustration of the apparatus of RG. 
15c after completion of the radial expansion of the expandatile tuixilar memt>er. 
5 FIG. 16a Is a top view cS a resilient anchor for use in the apparatus of FIG. 

15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 

FIG. 17a is a top view of a resilient anchor for use In the apparatus of FIG. 

10 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of a resUient anchor for 
use In the apparatus of FIG, 15a. 
15 FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 

HG. 1 8a after releasing the resilient elements. 

FIG. 19a is an front view of an expandable tubular member including one or 
more resilient panels. 

FIG. 1 9b is a cross-secUonal view of the expandable tutxibr member of FIG. 

20 19a. 

FIG. 190 Is a bottom view of the expandable tubiriar member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional illustration of an apparatus for 
coupling an expandable tubular member to a preexidlrjg structure positioned within 
a wellbore. 

25 FIG. 20b is a fragmentary cross-sedionai BlustrBtion of the apparatus of FIG. 

20a after coupTing the anchor to the wellborB casing. 

FIG. 20c is a fragmentary cross-sectional DlustrBiton of the a^ 
20b after initiating the axial displacement of the expansion cone. 

FIG. 20d is a fragmentery cross-secttonal illustration of the apparatus of FIG. 
30 20c after completion erf the radial expansion of the expandabte tubular member. 
FIG. 21a is an illustration of the anchor of the apparatus of FIG. 20a 
FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
the spikes. 

FIG. 22a is an iUustration of the anchor of the apparatus of FIG. 20a. 
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FIG. 22b is an illustratioh of the anchor of FIG. 22a after outwardly extending 
thes|:rikes. 

FIG. 22c Is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

5 FIG. 23a is a fragmentary cross-secUonal illustration of an apparatus for 

coupl&ig an expandable tubular member to a preexisting structure positioned within 
a weilbore. 

FIG. 23b is a fragrmntary cros&-$ectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open 
10 hole welltx>re section proximate the lower section of the expandable tubular 
member. 

FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23b after permitting the hardenable fluidic sealing material to at least partially cure. 
FIG. 23d Is a fragmentary cross-secUonal illustration of the apparatus of RG. 
IS 23c iafter initiating the axial displacernent of the ejq[>ansion cone! ^ 

FIG. 23e is a fragmentary cross-sectional illustration of the a^qMNratus of FIG. 
23d after completion of the radial expansion of the expandable tubular memt)er. 

FIG. 24a is a fragmentary cross-sectional illustration of an apparatus and 
method for coupling an expandable tubular member, to a preexisting stnicture 
20 positioned within a weilbore casing and an open hole wellbora section. 

FIG. 24b is a fragmentaiy cross-sectional iliustration of the apparatus of FIG. 
24a after releasing the padcer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 
25 FIG. 25a is a fragmentary cross-sectional illustration of an apparatus and 

method for coupling an expandable tubular mernber to a preexisting stnicture 
positioned within a weilbore casing and an open hole weilbore section. 

FIG. 25b is a fragmentary ooss-sectional illustration of the apparatus of ¥IG, 
25a after injecting a quantity of a fluidic material into the expandable tutHitar 
30 memt>er having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extmding the expandable tubular member off of the e)9>ansion cone. 

RG. 26a IS a fragmentary cross-sectional illustration of an apparatus and 
35 method ftxr coupling an expandable tubular member to a preexisting structure. 




FIG. 26b is a fragmentaiy cross-sectional Blustration of the apparatus of HQ. 

26a after Ihe inltialion of the radial expansion process. . 

FIG. 26c is a firagmentary cross^edional illustialion of the conpletion of the 
radial expansion prooess using the apparatus of FIG. 26b. 

5 FIG. 27 is a flow chart ffluslration of a method of coupfing an expandable 

tubular to a pree)dsting structure. 

FIG. 28 is a crosS'Sectional Mustration of an expandable tubular coupled to a ' 
preexBting structure using an expansion cone. 

FIG. 29 is a cross-sectional NlustFertion of the subsequent application of radial 
10 pressure to the expandable tubular member of FIG. 28. 

DetaBed Description 

Refening initially to FIGS, la, lb, Ic. Id, 1e, If and 1g. a inethod and 
apparatus for coupling an expandable tubular member to a preexisting stmcture will 
be described. Referring, to Fig. la, a welbore casing 100 is positioned within a 

15 subterranean formation 105. The wellborB casing 100 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
100 further includes one or more openings 110 that may have been the result of 
unintentional damage to the wellbore casing 100, or due to a prior perforation or 
fracturing operation perfonned upon the sunounding subterranean formation 105. 

20 As will be recognized by persons having onJinwy skill in the art, the openings 110 
can adversely affect the subsequent operation and use of the wellbore casing 100 
unless th^ are sealed off. 

An apparatus 115 Is utilized to seal off the operftigs 110 bi the wett>ore 
casing 100. More generally, the apparatus 115 is preferBbiy utilized to form or 

25 repair wetlboTB casings, pipefties. or structund supports. 

The apparatus 115 preferably includes a first support nneniber 120. a second 
support member 125. an expansion cone 130. an anchoring device 135. and 
expandable tubular member 140. and one or mors sealing ntembers 145. 

The first 6\jppon member 120 is preferably adapted to be coupled to a 

30 surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support memtier 120 is prafiBrably adapted to oxivey 
pressurized fluidic materials and/or electrica) OOTont and/or communication signals 
from a surface location to the »ichoring device 135. The first support member 120 
may. for examfrie. be conventional commercial available slick wire, brakied wire. 

35 ooHed tubing, or driling stock materia. 
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The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support member 125 is further coupled to the 
expansion cone 130. The second support member 125 Is preferably adapted to 
permit the expansion cone 130 to be axially displaced relative to the first support 
5 member 120. The second support member 125 may, for example, be conventional 
commercially available Odk vwire, braided wire, coiled tublnB. or drilling stock 
material. 

The expansion cone 130 is coupled to the second support mennber 125. The 
expansion cone 130 Is preferably adapted to radiaHy expand the expandable tubular 

10 member 140 v»hen the expansion cone 130 is axially displaced relative to the 
expandable tubular member 140. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controBably coupled to the 
expandable tubular member 140 and the vwllbore casing 100. In thie manner, the 

15 anchoring device 135 preferably conlrollably anchors the expandable tubular 
member 140 to the welbore casing 1.00 to facilitato the radial expansion of the 
expandable tubular member 140 by the axial displaoement of the expansion cone 
130. The anchoring device 135 Includes one or more expandable elements 150 that 

ate adapted to controllably extend from the body of the anchoring device 135 to 
20 engage both the expandable tubular member 140 and the v»»elibore casing 100. The 

expandable elements 150 are actuated using fluidic pressure. The anchoring device 

135 Is any one of the hydraulically actuated packers commercially available from 

Halburton Energy Sen/ices or Baker-Hughes. 

The expandable tubular member 140 Is removably coupled to the expansion 
25 cone 130. The expandable tubular member 140 Is further preferably adapted to be 

removably coupled to the expandable element 150 of the anchoring device 135. 

The expandable tubular member 140 includes one or more anchoring windows 155 

for permitting the expandable elements 150 of the anchoring device 135 to engage 

the wellbore casing 100 and the expandable tidHJiar member 140. 
30 The expandable tubular member 140 further Includes a lower section 160. an 

Intennedlate section 165. and an upper section 170. The lower section 160 Includes 
the anchoring v»lndows 155 In order to provide anchoring at an end portion of the 
expandable tubular member 140. The waH tWdtnesa of the lower and Intemiediate 
secHona. 160 and 165. are less than the waU thicknesa of the upper section 170 In 
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order to optbnatly couple the radially expanded portion of the expandable tubular 
member 140 to the wellbore casing 100. 

The sealing mennbers 145 are coupled to the outer suifeoe oT the upper 
portion 170 of the expandable tubular nieniber 140. The seaing members 145 are 

5 preferably adapted to en^e and fluldicly seal the interface betvveen the radially 
expanded expandable tubular member 140 and the weilbore casing 100. The 
apparatus 115 includes a plurality of sealing members 145. The sealing members 
145 surround and isolate the opening 110. 

As illustrated in FIG. 1a, the apparatus 115 is preferably positioned within the 

10 welbore casing 100 with the expandable tubular member 140 positioned in 
opposing relation to the operting 110. The apparatus 115 includes a pluraHty of 
sealing members 145 that are positioned atx>ve and below the opening 110. In this 
manner, the radial expansion of the expandable tubular memt>er 140 optimally 
fluididy isolates the opening 110. 

15 As illustrated in FIG. lb, the apparatus 115 is then anchored to the weilbore 

casing 100 using the anchoring device 135. The anchoring device 135 is 
pressuriz e d and the expandable element 150 is extended from the anchoring device 
135 through the corresponding anchoring window 155 in the expandable tubulv 
member 140 into intimate contact ¥vith the weilbore casing 100. In this manner, the 

20 lower section 160 of the expandable tubular member 140 is removably coupled to 
the wetibore casing 100. 

A compressible cement and/or epoxy is then injected into the annular space 
between the unexpended portton of the tubular member 140 and the weilbore casing 
100. The compressible cement and/or epoxy is then permitted to at least partially 

25 cure prior to the Initiation of the radial expansion . process. In this manner, an 
annular stmctural support and fluidic seal provided around the tubular member 
140. 

As aiustrated in FIG. Ic, the expansion cone 130 is then axialty displaced by 
applying an axial force to the second support member 125. The axial displaoement 
30 of the expar^ion cor>e 130 radially expands the expandable tuinilar memt>er 140 
into intimato contact with the walls of the weilbore casing 100. 

As illustrated in FIG. Id, the axial displaoement of the expansion cone 130 is 
enhanced by injecting a pressurized fluidic material Into the annular space between 
the first support member 120 and the second support member 125. In this nnanner, 
35 an upward axial force to applied to the lower annular face of the expansion cone 1 30 
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using the pressurized fluidic material. In this manner, a temporary need for 
increased axial fbice during the radial expansion process can be easily satisfied. 

As aiustrated in RGS. 1e. If. and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displaoement of the expansion cone 
5 130. the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-piessudzing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore CKirig 100. 

As Illustrated in FIG. 1g, The opening 110 in the vvellbore casing 100 is 
10 sealed off by the radially expanded tubular member 140. In this manner, repairs to 
the wellbore casing 100 are optimally provided. More generally, the apparatus 115 
is used to repair or iam wellbore casings, pipelines, and stmcturel supports. 

Referring to FIGS. 2a. 2b. 2c. 2d. 2e and 2f. a method and apparatus for 
coupling an expandable tubular member to a preexisting structure will be described. 
15 Refenlng to Fig. 2a. a welltxire casing 200 and an open hole welibore section 205 
are positioned within a subterranean formation 210. The wellbore casing 200 and 
the open hole wellbore section 205 may be positioned in any orientation from the 
witcai directicffi to the horizontal direction. 

An apparatus 215 is utilized to couple an expandable tubular member to an 
20 end portion of the weHbore casing 200. In this manner, the open hole weUbore 
section 205 is provided with a cased portion. More generally, the apparatus 215 is 
preliarBbly utWzed to form or repair wellbore casings, pipelinps. or structural 
supports. 

The apparatus 215 preferably Includes a fir^ support member 220. a second 
25. support member 225, an expansion cone 230. an anchoring device 235. an 

expandable tubular member 240, one or more upper sealing membere 245. one or 
more lower seaUng membere 250. and a flexibie coupling element 255. 

The first support member 220 is preferab^ adapted to be coupled to a 
surface location. The first support member 220 further coupled to the anchorhg 
30 device 235. The firet support member 220 is preferably ad^ted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surfece location to the anchoring device 235. The f»st support member 220 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 
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The second support member 225 is preferably adapted to be coupled to a 
surfece location. The second support meiflber 225 is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the firet support 
5 member 220. The second support member 225 may. for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

The support member 220 is telescoplcally coupled to the support member 
225. and the support member 225 is coupled to a surface support structure. 
10 The expansion cone 230 is coupled to the second support member 225. The 

expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axially displaoed relative to the 

expandable tobular member 240. 

The anchoring device 235 is coupled to Ihe first support member 220. The 

15 anchoring <tevice 235 Is preferably adapted , to be oohtrollably coupled to the 
expandable tubular member 240 and.the open hole vKedbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchois the expandable 

tubular member 240 to the open hole weMbore section 205 to fadlHate the radial 
expansion of the expandabte tubular member 240 by the axial displaoement of the 

20 expaiwlon cone 230. The anchoring device 236 includes one or more expandable 
elements 260 that are adapted to controllably extend from the body of the anchoring 
device 235 to engage bolh the flexibte coupling element 255 and the open hote 
wellbore section 205. The expandabte elements 260 are actuated using fluidic 
pressure. The anchoring device 235 is any one of the hydraulically actuated 

25 packere commercially avaUabte from Halliburton Energy Senrices or Baker-Hughes. 

The expandabte tubuter member 240 is removably coupted to the expansion 
cone 23a The expandabte tubular member 240 is hirther preferably coupted to the 

ftexa>te coupling element 255. 

The expandabte tubular member 240 further inchjdes a tower sectton 285, an 
30 intennedtete sectfon 270. and an upper sedkm 275. The tower sectton 265 te 
coupled to the flexible coupling etement 255 In order to provkte anchoring at an end 

portion of the expandable tubuter member 240. The wall thk*ness of the tower and 
totemwdtete sedtons. 265 and 270. are toss than the wall thfckness of the upper 
sedton 275 in order to optimally ooupte the radially expanded portton of the 
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expandable tubular member 240 to the welRwre casing 200 and the open hole 
\WBlibora section 205. 

The upper sealing members 245 are coupled to the outer surfeK» of the 
upper portion 275 of the expandat^ tubular member 240. The upper sealing 
5 members 245 are prefisrably adapted to engage and fluididy seal ttte interfeoe 
between the radially expanded expandable tubular member 240 and the weUboiB 
casing 200. The apparatus 215 Includes a plurali^ of upper seaHng mmibers 245. 

The lovver sealing members 2S0 are coupled to the outer surface erf the 
upper portion 275 of the expandable tubular member 240. The lovrar sealing 
10 members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
weiibore section 205. The apparatus 215 indudes a plurality of lower sealing 
members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
15 expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 Into engagement wHhin 
the walls of the open hole weiibore section 205. In this nwnner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hoie 
weiibore sectkm 205. The flexible coupling element 255 is a slotted tubular 
20 menri>er. The flexble coi4>ling element 255 Indudes one or moiB hook elements for 
engaging the wans of the open hole weiibore section 205. 

As illustrated in FIG. 2a. the apparatus 215 is preferably positioned with the 
expandable tubular men^ 240 positioned in oveila|^)lng relation with a portion of 
the weiibore casing 2X10. In this manner, the radially expanded tubular member 240 
25 is coupled to the lower portion of the weiibore casing 200. The upper sealing 

rnembers 245 are positioned in opposing rslation to the lower portion of the weiibore 
casing 200 and the lower sealing members 250 are positioned In opposite relation 
to the wans of the open hole weifeore section 205. In ttiis manner, the interface 
between the radiaHy expanded tubular member 240 and the weUbore casing 200 

30 and open hole weiibore sectton 205 is optimally fluididy sealed. 

As illustrated in FIG. 2b. the apparatus 215 is then enchored to the open 
hole weiibore section 205 using the anchoring device 235. The anchoring device 
235 is pressurized and the expandable element 260 Is radially extended from the 
anchoring devloe 235 cawing the fiexible coupling element 255 to radially expand 

35 into intimate' contact with the waNs of the open hole weHbore section 205. In this 
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manner, the lower section 265 of the expandable tubular member 240 is removably 
coupled to the walls of the open hole wellbore section 205. 

A compressible cement and/or epoxy is then Injected into the aiwuiar space 
between the unexpended portion of the tubular member 240 and the wellbore casing 
5 100 and/or the open hole wellbore section 205. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fliridic seal is 
provided around the tubular member 240. 

As inustiated In iFIG. 2c the expansion cone 230 is then axialiy displaced by 
10 applying an axial force to the second support member 225. The axial displacement 
of the expansion cone 230 radially expands the expandable tubular member 240 
into intimate contact with the v>«ll8 of the open hole vwellbOTB section 205. 

As iHustrated In R6. 2d, the axial displacement of the expansion oone 230 is 
enhanced by weeding a pressurized fluldic material Into the annular sp^ bebMen 
15 the first support member 220 and the second support nwmber 225. In this nianner. 
an upward axial force is applied to the tovw annular face of the expansion cone 230 

using the pressurized fluidlc material. In this manner, a temporaiy need for 
increased axial force during the radial expansion process can be ew8y satisfied. 
As iHustrated In FIGS. 2e and 2f. after the expandable tubular member 240 
20 has been radially expanded try tt» a)dal displacement of the expand cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then Bfting the first support member 220 and anchoring deWoe 235 from the 
welSxxe casing 200 and the open hole wellbore section 205. 
25 Refening to FIGS. 3a. 3b. 3c. and 3d, a method and apparatus for coupling 

an expandable tubular member to a preexisting stnicture will be described. 
Referring to Fig. 3a, a wellbore casing 300 "is positioned wlBiln a subtenanean 
formation 305. The wellbore casing 300 may be positioned In any orientation from 
the vertical direction to the horizontal direction. Iho wettwre casing 300 iiirther 
30 includes one or more openings 310 that may have been the result of unintentional 
damage to the weUbcra casing 300, or due to a prior perforatfon or fracturing 
operation pertbrmed.upon the sunoundingsubtenaneanfomiation 305. As will be 
recognized by persons having onlinary skill In the art. the openings 310 can 
adversely affect the subsequent operation and use of the wellbore casing 300 
35 unless they are seM off. 
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An apparatus 315 is utUizad to seal off the openfrigs 310 in the wellbore 
. casing 300. More generally, the apparatus 315 is preferably utittzad to form or 
repair weOwie casings, pipelines, or structural supports. 

The apparatus 315 pr^erably includes a support member 3^, an expansion 
5 cone 325. an anchoring device 330. an expandable tubular member 335, and one or 
more seafing members 340. 

ThB support member 320 is pr^erably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
10 convey pressurized fluidic materials and/or electrical current and/or communication 
signals from a surface location to the anchoring device 330. The support member 
320 may, for example, be conventional commercially available slide wire, braided 
wire, coiled tubing, or drilHng stock material. 

The expansion cone 325 is . coupled to the support member 320. The 
15 expansion cone 325 is pi^erably adapted to radially expand the expandable tubular 
member 335. when the expansion cone 325 is axially displaced relative to the 
expandable tubular member 335. 

The anchoring device 330 is coupled to the support member 320 and the 
expansion cone 325. The anchoring device 335 Is preferably adapted to conlroHabiy 
20 coupled to the expandable tubular men^r 335 to the weffixwe casing 300. IntNs 
mvmer. the anchoring device 330 preferably oontrollably anchors the expandalMe 
tubular member 335 to the wellbore cming 300 to fedlitate the radial expanaion of 
the expandable ti«>ular member 335 by the axid displaoement of the etptmion 
cone 325. The anchoring device 330 includes one or more expandable elements 
25 345 that are adapted to oontrollably ejdtend from the body of the anchoring device 
330 to radiany displace conesponding engagement elements 350 provided in the 
expandable tubular member 335. The radial dispiacemsTit of the engagement 
elements 350 couples the expandable tubular member 335 to the wellbore casing 
300. The expandable elements 345 are pistons that are actuated using fluidic 
.30 pressure. The anchoring device 330 is any one of the hydraulically actuated 
andnring devices commercially availabfe from I^INburton Energy Services or 
Bator-Hughes. 

The expandable elements 345 are explosive devices that oontrollably 
generate a radially directed explosive force for radially displacing the engagement 
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elements 350. The explosive expandeble elements 345 are shcqsed explosive 
charges oommerdally available from Haliburton Energy Services. 

The expandable tiAular member 335 is removably ooiiplsd to the expansion 
cone325. The expandable tubular member 335 iraiudes one or more engagement 
5 devices 350 that are adapted to be radially displaced by the anchor^ device 330 
into engagement with the waUs of the wsHbore CMing 300. In this manner, the 
expandable tubular member 335 is coupled to the welbore casing 300. The 
engagement devices 350 indude teeth for bilmg into the surface of the wellbore 
casing 100. 

10 The expandable faibularnnernber 335 further includes a lower section 355. an 

Intermediate section 360. and an upper section 365. The lower section 355 indu(tes 
the engagement device 350 in order to provide anchoring at an end portion of the 
expandable tubular member 335. The wall thidcness of the lower and intemiediate 
sedions, 355 and 360. are less than the waH thickness of the upper section 365 In 

15 order to optimally couple the radiaity expamM portion of the expandable ti^lar 
member 335 to the weUbme casing 300. 

The sealing m«nbf»s 340 are coupried to the outer surfeKx of the upper 
portion 365 of the expandable tubular member 335. The sealing members 340 are 
preferably adapted to engage and fhildicly seal Am interface between tiie radially 

20 expanded expandable tubular member 335 and the weilbofe casing 300. The 
apparatus 315 includes a plurality of sealir^ members 340. The sealing members 
340 surround and isoMe ttie opening 310. 

As niustrated in R6. 3a. the apparatus 315 is preferably positioned witNn the 
wellbore casing 300 witii ttie expandable tubular member 335 positioned in 

25 opposing relation to ttie opening 310. The apparatus 315 includes a plurality of 
sealing members 340 that are positioned above and betaw ttie opening 310. Intttis 
rnanner. the radial expansion of ttie expandable tubi^ rnember 335 optimaOy 
fiuididy isolates ttie opening 310. 

As illustrated in FIG. 3b. ttie expandable tubular member 335 of ttie 

30 aprxaratus 315 is ttien anchored to ttie weHbore casing 300 using ttie anchoring 
device 330. The anchoring device 330 is pressurized and ttie expandable element 
345 is extended from ttie anchoring device 330 and radiaHy displaces ttie 
corresponding engagement elements 350 of ttie expandable tubular member 335 
into intimate contact witti ttie wellborB casing 300. In ttris manner, ttie lower section 

35 355 of ttie expandable tubular member 335 is coupled to ttie welbore casing 300. 

20 
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A compresable cement and/or epoxy is then injected Into the annular space 
l)etween the unei^anded portion of the tulniJar mender 335 and the wellbore casing 
300. The compressible cement and/or epoxy is then pennitted to at least partially 
cure prior to the Initiation of the radial expansion process. In this manner, an 
5 annular stmdural support and fluldic seal is provided around the tulxilar member 
335. 

As Illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axlally displaced by applying an axial force to the support 
member 320. The deactivation of the anchoring device 330 causes the expandable 
10 elements 345 to radially retract into the anchoring device 330. Alternatively, the 
expandable elements 345 are reslllently coupled to the anchoring device 330. In 
this manner, the expandable elements 345 retract automaticaiiy upon the 
deactivation of the anchoring device 330. The axial dbplaoement of the expansion 
cone 325 radially expands the expandable tubular member 335 into Inllmale contact 
15 vrith the vvaills of the wellbore casing 300. 

As Uluatrated In RG. 3d, after the expandable tubular member 335 has been 
. radially expanded by the axial disptecement of the expansion cone 335, the support 

member 320, expansion cone 325, and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335: 
20 The opening 310 In the vreHbore casing 300 Is sealed off by the radially 

expanded tubular member 335. In this manner, repairs to the vwellbore casing 300 
are optimally provided, ktore generally, the apparatus 315 is used to repair or form 

wellbore casings, pipelines, and stnidurel supports. 

Referring to FIG. 4. a system 400 for applying an axial force to the expansion 
25 cones 130, 230, and 325 includes a lifting device 405. a first support member 410, a 
shock absort)er 415. and a second support member 420. The system 400 is 
adapted to minimize the transfer of shock loads, created during the oompletton of 
the radial expansion of tubular members by the expanston cones 130. 230. and 325, 
to the lifting device 405. In this manner, the radial expanston of tubular membere by 
30 the expansion cones 130. 230 and 325 is provWed In an optimally safe manner. 

The lifting devtoe 405 is supported at a surface kxation and Is coupled to the 
first support member 410. The lifting devtoe 405 may comprise any number of 
conventkNial oonwnereially available lifting devtoes suitable lor manipulating tubular 
memk)ers within a wellbore. 
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The first support member 410 is coupled to the lifting device 405 and the 
shock at)sort)er 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as» for example, ooBed 
tubing, a dril string, a wireline, branded wire, or a slick line. 
5 The shock absort>er 415 is coupled to the first support member 410 and fha 

second support member 420. The shock absorber 415 is preferably adapted to 
absort) shock toads transmitted from the second support member 420. The shock 
absort)er 415 may be any number of conventtonal commercially avaOable shock 
at>sorl)ers. 

10 Hie second support member 420 is coupled to the shock absorber 415. The 

second support member 420 is furtfier preferably adapted to be coupled to one or 
more of the expansion cones 130, 230 and 325. 

During operatton of the system 400, the lifting device applies an axial force to 
one of the expansion cones 130, 230. and 325 in order to radially expand tubular 

15 members. Upon the oompletton of the radial expanston process, when the 
expanston cones 130, 230 and 325, exit the radially expanded tubular members, the 
sudden shock toads generated are absorited^ or at least minimized, by the shock 
absort)er 415. in this manner, the radial expanston of tubular mmnbers by pulling 
the expanston cones 130, 230 and 325 using the lifting device 405 is provMed to an 

20 opHmaily safe manner. 

Referring to RG. 5, a coupling system 500 for use in tiie expandaUe tubular 
members 140, 240, and 335 will now be described. The system 500 includes an 
upper ring 505, a sealing dement S10, and a tower ring 515. The upper ring SOS, 
the sealing element 510, and the tower ring 515 are provkled on the outer suriiaoes 

25 of the expandabto tubular memi)ers 140, 240, and 335. In this meHfiner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the tower ring 515 erigage the intertor 
surfece of the preexisting stmcture that Vhe expandat^ tubular members 140, 240 
and 335 are coupled to. The upper and tower rings, 505 arxJ 515, penetrate the 

.30 interior surface of the preexisting structure that the exparKlabte tutnilar members 
140, 240 and 335 are coaptod to to order to optimally anchor the tubular members 
140, 240 and 335 to the preexisting structure. The seeding etoment 510 is 
compressed into contact with the intertor surface of the preexisting structure that the 
expandaUe tubular members 140, 240 and 335 are coupled to in order to optimally 
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fhiididy seal the interface between the tubular members 140. 240 aiwJ 335 and the 

preexisting strudure. 

The upper and kwwer rings, 505 and 515. extend from the outer surfaces of 
the tubular members 140. 240 and 335 by a distance of about 1/64 to V4 Inches. 
5 The upper and Iww rings. 505 and 515. extend about 1/8- from the outer surfa^ 

of the tubular members 140. 240. and 335 m order to optimally engage the 

preeidslbig structure. 

The seaHng element 510 extends from the outer surfaces of the tubular 
members 140. 240 and 335 by a distance substantially equal to the extension of the 
10 upper and lower rings. 505 and 515. above the outer surfaces of the tubular 
membere 140. 240 and 335. The seaUng element 510 is fabricated from wbber in 
order to optimally fluididy seal and engage the preexisting strudure. 

The tubular members 140. 240 and 335 indude a plurality of the coupling 
systems 500. The coupling systems 500 are provided on the lower. Intemnediate. 
15 and upper portions of the tubular members 140. 240, and 335. 

Referring now to FIG. 6. an expandable tubular member 600 for use in the 
apparatus 115. 215 and 315 will be described. The tubular member 600 preferably 
indudes a tower portion 605. an IntennedlatB portion 610. and an upper portion 61^^ 
The lower portion 605 is coupled to the intennediatB portion 610. Thetower 
20 portioneOSIslurtheradapted to mate with the andwring devices 135. 235. and 330. 
The lower portion 605 further preferably indudes one or more slotted port^ 
fbr fadlitatmg the radial expansion of the lower portion 605 by the andxxing devices 
135. 235. and 330. In this manner, the lower portion 605 of the tubular member 600 
is preferably radially expanded by the andwring devices 135. 235. and 330 Into 
25 contadwiththepreexistingstnicture. Furthernxxe. in this manner, the lower portion 
605 of the tubular member 600 is andiored to the preexisting stnidure prior to the 
Irtitiation of the radial expansion proc^. 

The intem»dlate portion 610 is coupled to the lower portion 605 ami the 
upper portion 615. The waU thidcnesses of the lower and Intemiedlate portions. 605 
30 and 610. are less than the waU thtakness of the upper portion 615 In order to 
fadlitate the radal expansion of the tubular member 600. The lower and 
intemiediata portions. 605 and 610. are preexpanded to mate with the expansion 
cons, 

Refening to FIG. 7. an expandable tubular member 700 for use In the 
35 apparatus 115. 215 and 315 wffl be described. The tubular member 700 minimtees 
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the shock toads created upon the completion of the radiai expansion piocess. The 
tubular member 700 Includes a lower portion 705. a lower transHionary portion 710, 
an intennedlate portion 715. an upper transitionary portion 720, an upper portion 
725. and a sealing element 730. 

5 The loiwr portion 705 Is coupled to the lower transitionaiy portion 710. The 

lower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 

The lower transitionary portion 710 is coupled to the lower portion 705 and 
the intemiediate portion 715. The lower transitionary portion 710 is adapted to mate 
10 with the expansion cone. The wall thicknesses of the lower portion 705 and the. 
lower transltfonary portion 710 are less than the vyaD thicknesses of the intermediate 
portton 715, the upper transitionary portion 720 and the upper portkxi 725 In order to 
optimally fadlitete the radial expansion process. 

The intermediate portkwi 715 is poupled to the tower transittonary portton 710 
15 and the upper transitionary portk)n 720. The outeide diameter of the intermediate 
portion 715 Is tess than the wail thteknesses of the lower portkm 705 and the upper 
■ portkm 725. 

The upper transittonary portion 720 Is coupled to the intemiediate portktn 
71 5 and the upper portton 725. 

20 The upper portton 725 is coupted to the upper transittonary portion 720. 

The sealing etement 730 is coupled to the outeide surtece of the 
Intemnediate portton 715. The outside dtemeter of the sealing etement 730 is tess 

than or equal to the outeide diameter of the tower portion 705 and the upper portion 
725 in order to optimally protect the sealing etement 703 during placement of the 

25 tubular member 700 within the preexistirig structure. 

During the redtel expanston of the tubular member 700 using the apparatus 
115. 215 and 315, the preexpanston of the upper transittonary portion 720 and the 
upper portton 725 reduces the shock loads typically created during the end portton 
of the radtel expanston process. In this manner, the radtel expansion process is 

30 optimally provided in a safe manner. Furthemwre. because the sealing element 730 
is preferably recessed below the surfecM of the tower portion 705 end the upper 
portton 725, the sealing element 730 is optimally protected from damage during the. 
placement of the tubuter member 700 within the preexisting structure. 
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Referring to FIG. 8. an expandable tubular menU>er 800 for use In the 
apparatus 115. 215 and 315 wai be described. The tubular member 800 preferably 
includes a lower portion 805. an intermediate portion 810, and an upper portion 815. 
The lower portion 805 is coupled to the intenrndiate portion 810. The lower 
5 portion 805 is further adapted to mate with the expansion cones 130. 230. 325 arid 
the anchoring devices 135. 235, and 330. The intemnediate portion 810 is coupled 
to the lower portion 805 and the upper portion 815. The waO thicknesses of the 
lower and intenmediate portims, 805 and 810, are less than the waU thickness of the 
upper portion 815 in order to facilitate the radial expansk>n of the tubular member 

10 800. The lower and intermediate portions. 805 and 810. are preexpanded to mate 
with the expansbn cone. 

The upper portion 815 is coupled to the intermediate portion 810. The upper 
portion 815 further preferably includes one or more stotted portions 820 for 
fadiitating the radial expansion of the upper portkxi 815 by the expansion cones 

15 130. 230. and 325. In this rnanner. the uppcM* portion 815 of the tubular meii^ 

is preferably radially expanded by the expanston cones 130. 230, and 325 with 
minimal shock loads when the expan^on cones 130. 230 and 325 mit the 
expandable tubular member 800. 

Referring to FIG. 9, a method of applying an axial force to the expanston 

20 cones 130, 230. and 325 wOl now be described. The axial displacement of the 
expansion cones 130. 230, arxl 325 during the radial expanskm process is provkled 
by applying an axial force to the expanskxi cones 130, 230. and 325. The axial 
force provided Includes the application of a substantially constant axial force for 
some time periods and the appfication of increased axial force for other time periods 

25 in order to optimally faolitate the radial expanston process by minimizing the effects 
of frictkx). The applicatton of the increased axial force is provMed on a periodic 
basis in order to optimally provkfe a variable contact area between the expansion 
cone and the tubular member being expanded. The applk:atkxi of the increased 
axial force is provided on a random basis in order to optimally provkle a variable 

30 contact area between the expanston cone and the tubular member being expanded. 
The duty cyde of the appiicatkm of constant arxl hicreased axial forces ranges from 
about 90^10 % to 6W4p % in order to optimally radiaBy expand the tubular members. 
The ratk> of the increased axial force to the substantially constant axial force ranges 
from about 1.5 to 1 to about 4 to 1 bn order to opthnally provkle a variable contact 

35 area between the expanskxi cone and the tubular member being exparxled. 



promote mom even wear of the expansion cone, and dean debris from the 

expansion cone surfece. 

Referring to RGS. 10a to lOi. an apparatus and method for forming a 
v^nbore casing now be described. As illustrated In FIG. 10a. a wellbore casing 
; 1000 and an open hole wellbore sedion 1005 aiB provided in a subterranean 

fometion 1010. The wellboce casing 1000 arnl open hole v^HborB sedlon 1005 
may be orientated at any orientation ranging from the vertical to the honz^^ 
new sedion of wellbore casing is fom^ in the open hole v>««bore sedlon 1005 
using an apparatus 1015. More generally, the appamtus 1015 is utilized to f«m. or 
0 repair wellbore casings. pIpeTmes. or stniduiai supports. 

The apparatus 1015 preferably indudes a first support member 1020. a 
second support member 1025. an expansion cone 1030. an and«ring device 1^. 
an expandable tubular member 1040. one or more upper sealing membew 1045. 
or« or more tower sealing members 1 050. and a flexible coupling element 1 

,5 The first support member.102p IS preferably edapte^ 

surfacelocatlon. Thefi«tsuppcxtn«nber1020isfurtherco^ 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/cr eledrical current and/or communication signate 
from a surface location to the andK,ring device 1035. The first support r^ernb^ 

20 1020 may. fdexample.be conventional commen^lally available slide w.«.b 

wire, cdied tubing, or drilling stodc material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface location. The second support member 1025 is furth* coupW to the 
expansion cone 1030. The second support member 1025 is preferably adaptedto 
25 pern* the expansion cone 1030 to be axially displaced relative to the fi^^ 
1020. The second support member 1025 may. for ^-"^ 
conventional commercially available slide wire, braided wire, cdled tubing, or drilling 

stod( material. ^.^..^w^ 

The support member 1020 is telesoopicany coupled to the support member 

30 1025.andthesupportmember1025lscoupledtoasurfaceeupp^^ 

The expansion cone 1030 Is coupled to the second support member 1025. 

The expansion cone 1030 IS prelembly «iap.ed to radially ex^^^ 

tubutermerr^ 1040 when the expansU« «>ne 1030 is axlal^ d«p.aced to 

the expandable tubular member 1040. 
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The anchoring device 1035 is coupled to the first support mennber 1020. 
The anchoring device 1035. is preferably adapted to be cortroBably coupled to the 

expandable tubuler member 1040 and the open hole wellbore section 1005. Inthis 
manner, the anchoring device 1035 preferably oontroflabiy anchors the expandable 

5 tubular inember 1040 to the open bote weilbore section 1005 to faditata the radial 
ejqjareion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

The anchoring device 1 035 includes one or more expandable etemente 1060 
that are adapted to controllabiy extend from the body of ttie anchoitng device 1035 
10 to engage both the flexible coupling element 1055 and the open hole wellborv 
section 1005. The expandable elements 1060 are actuated using fluidie pressure. 

The anchoring device 1035 further includes a fluid passage 1036 adapted to 
receive a ball plug or other similar vaiving element In this manner, fluidie materials 
can be exhausted from the anchoring device 1035 and the fluid passage .1036 can 
IS be controllaWy plugged. The anchoring device 1035 is any one of the hydrauiicaRy 
actuated padters conrwnercially available from Halliburton Energy Services or Baker- 
Hughes, nKxlified in accordance with the teechings <rf the present disclosure. 

The anchorii^ devices 135. 235, and 330 are also modified to includes a 
fluid passage that can be controllabiy plugged In Older to pennit fluidie materials to 
20 be exhausted from the anchoring devices 135. 235, and 330. 

The expandable tubular member 1040 is removably coupled to the 
expansion cone 1030. The expendable tubular member 1040 Is further preferably 
coupled to the flexible coupling element 1056. . 

The expandable tubular member 1040 further faidudes a tower sefBtion 1065. 
25 an intemnediate section 1070. and an upper section 1075. The lower section 1065 
is coupled to the flexible coupling element 1055 in Oder to provide anchoring at an 
end portion of the expandable tubular member 1040. The wal thickness of the 
lower and intennediate sections. 1065 and 1070, are less than the wall thickness of 
the upper section 1075 in order to optimally couple the radlaDy expanded portton of 
30 the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

The expandable tubular member 1040 is further provided in accordance with 
the teachings of expandal>le tubiriar members described ebove end illustrated in 
FIGS. 5^. 
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The iq>per sealing meniim 1045 are coupted to the outer surface of the 
i^iper portion 1075 cX the expandable tubular mennber 1040. The upp^ sealing 
mendiers liM5 are prefeFably adapted to engage arKl fluididy seal the interfoce 
between the radially expanded expandable tubular mennber 1040 and the weltbore 
5 casing 10(K). The apparatus 1015 indiKles a pluraHty of upper sealing niembers 
1045. 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular nnennber 1040. The k^mt sealing 
members 1050 are preferably adapted to engage and fluidiciy seal the interface 
10 between the radially expanded expandable tubular member 1040 and the open 
welbore section 1005. The appanartus 1015 includes a plurality of lower seafing 
members 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandabte tubular member 1040. The flexible coupling element 1055 is 

15 preferably adapted to radiaity expanded by the anchoring device 1035 into 
engagement witMn the watts of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the vyals of the open hole weUbore section 1005. Hie fle)dble coupling elmient 
1055 is a sMM tubular member. The flexible coupling element 1055 includes one 

20 or more hook elements for engagbrtg the walls of the open hole wellbore section 
1005. 

As iihislrated in FIG. 10a. the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the weDbore casing 1000. In this manner, the radially expanded tubular 

25 member 1040 Is coupled to the lower portion of the wellbore casing 1000. The 
upper seaBng members 1045 are positioned in opposing relation to the lower portion 
of the wellbore ca^ng 1000 and the lower sealing members ^QI50 are positioned in 
opposing relation to the walls of the open hole vrailbore section 1005. In this 
manner, the interface between the radiaHy expanded tubular member 1040 and the 

30 wellbore casing 1000 and open hole weHbore section 1005 is optimally fluididy 
sealed. 

As illustrated in FIG. 10b. A quantity of a non-hardenaWe fluWic material is 
then injected into and then out of the apparatus 1015. The non-hardenable material 
is discharged from the apparatus 1015 using the valvaable flow passage 1065. The 
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non^wrdenabte fluidic material may be any number of conventional oommercially 
available fluidic materteb such as. for example, drilling mud. 

As niustrated In FIG. 10c A quantity of a hardenable fluidic seaHng material 
is then injected into and out of the apparatus 1015. The hardenable fluidic sealing 
5 material is exhausted from the apparatus 1015 using the valveable flow passage 
1065. The hardenable fluidic sealing material is permitted to complelely fill the 
annular space between the tubular member 1040 and the open hole weilbore 
section 1005. The hardenable fluidic eeaOng . material may be any number of 
conventional oommercially available materials such as. for example, cement, slag 
10 mix and/or epoxy resin. In this manner, a fluidic seeing annular element is provided 
around the radially expanded tubular member 1040. 

As illustrated In FIG. lOd, Another quantity of a non-hardenable fluidic 
material Is then injected into and out of the apparatus 1015. A ball plug or dart 
. 1080. or other similar fluid passage blocking device, is placed into the non- 
15 hardenable fluid material. The ball plug 1080 then seats iii and seals off the 
valveable fluid passage 1065. In this manner, the anchoring device 1035 is then 
pressurized to anchor the tubular member 1040 to the open hole weilbore section 
1005. 

The valveable flidd passage 1065 includes a remote or pressure activated 
20 valve for seaibig off the valveable fluid passage 1065. 

As illustrated in RG. 10e. The apparatus 1015 is then anchored to the open 
hole weHbore section 1005 using the anchoring device 1035. The anchoring device 
1035 is pressurized and the expandable element 1060 is radially extended from the 
anchoring device 1035 caining the flexibie coupling element 1055 to radially expand 
25 Into intimate contact with the walls of the open hole weilbore Section 1005. In this 
manner, the lower section 1065 of the expandable tubular member 1040 Is 
removably coupled to the walls of the open tiole weilbore section 1005. 

As illustrated in FIG. lOf. the expension cone 1030 is then axiaily displaoed 
by applying an axial fwoe to the second support member 1025. The axial 
30 displacement of the expansion cone 1030 radially expands the expandable tidHilar 
member 1040 into intimate contact with the waUs of the open hole weilbore section 
1005. 

As ilHistrated in FIG. lOg, the axial displacement of the expansion cone 1030 
is enhanced by injecting a pressurized fluidic material into the annular space . 
35 between the first support member 1020 and the second support member 1025. In 
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this manner, an upward axial force is applied to the lower annular face of the 
expansion cone 1030 using the pressurized fluldic material. In this manner, a 
temporaiy need for Increased axial force during the radial expansion process can be 
easily satisfied. 

5 The. hardenable fluidic sealing material is then pennitted to at least partial 

cure. 

As Illustrated in FIGS. lOh and lOi. after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030. the first support member 1020 and the anchoring device 1035 are preferably 
10 removed from expandable tubular member 1040 by d*i)Te88urizing the an*^ 

device 1035 arwl then lifting the first support member 1020 and anchoring device 
1035 from the v^llbore casing 1000 and the open hole wellbore section 1005. 

The resulting new section of weHbore casing Includes the radlaBy expanded 
tubular member 1040 and the outer annular layer of the cured fluldic sealing 
materiaU In this manner, a new section of v>«nboiB casing Is optimally provided. 
More generally, the apparatus 1015 is used to fonmand^or repair wenboTB casings. 

pipeHnes. and stnjctural supports. 

Inferring to FIGS. 11a to 11g. an apparatus and method Ibr ooupBng an 
expandable tubular member to a preexisting stwcture will now be de«rt)ed. 

20 Referring to Fig. 11a. a wellboro casing 1100 is positioned within a subterranean 
fomiatlon 1105. The wellboie casing 1100 may be positioned in any orientation 
ftom the vertical dlradion to the horizontal direction. The wellboie casing 1100 
further Includes one or more openings 1110 that may have been the result of 
unintentional damage to the weBbore casing 1 100. or due to a prior pertbration or 

25 fracturing operation performed upon the sunounding subterranean fbmwtlon 1105. 
As will be recognized by persons having ordinary skUl m the art. the openings 1110 

can adversely affect the subsequent operation and use of the wellbore casing 1100 

unless they are sealed off. 

An apparatus 1115 Is utilized to seal off the openings 1110 m the weHbore 
30 casing 1100. Utoie generally, the apparatus 1115 is preferably UfiUzed to famf» or 
repair vweBbore casings, pipelines, or stnictuFai supports. 

The apparatus 1115 preferably Includes a first support member 1120. a 
second support member 1125. an expansion cone 1130. an anchoring device 1135. 
and expandable tubular member 1140. and one or more sealing members 1145. 
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The first support member 1120 is preferably adapted to be ooupled to a 
. surfaoe location. The first support member 1120 is further ooupled to the aruiio^ 
device 1135. The first support member 1120 is prrferaUy adapted to convey 
pressurized fluidic materials arxl/or electrical current and/or communication signals 
5 from a surfaoe location to the anchoring devioe 1135. The fimt support member 
1120 preferably has a substantlaily hollow annular cross sectional shape. The first 
support member 1120 may. for example, be febricatod fnsm conventional 
commercially available slick Mvire, braided wire, coiled tubing, or drilling slodc 
material. 

10 The second support member 1 125 is preferably adapted to be coupled to a 

surface location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support memt>er 1125 is preferatriy adapted to 
permit the expansion cone 1130 to be axially displaced relative to the first support 
member 1120. The second support member 1125 may, for example, be 

15 conventional commercially available slide wire, braided wire, coiled tubing, or driliing 
stock matorlaL 

The first support member 1120 is ooupled to a surface kxatkxi by a slip joint 
and/or sikfing sleeve apparatus that is ooncentrically xxxjpled to the second support 
member 1125. 

20 The expansk)n cone 1130 is ooupled to the seoorKl support member 1125. 

The expansion cone 1130 is preferably adapted to radially expand the expandable 
tobular member 1140 when the expanskx) cone 1 130 is axially dispiaoed relative to 
the exparKiable tubular merhber 1 140. 

The anchoring devtoe 1135 b coupled to the first support member 1120. 

25 The anchoring devioe 1135 is preferably adapted to be controHably ooupled to the 
expandabte tubular member 1 140 and the welibore casing 1 100. In thte manner, the 
anchoring device 1135 preferat>ly controllatriy anchors the expandable tut^ular 
member 1140 to the welibore casing 1100 to facllitete the radial expanston of the 
e)q>andabie tubular memt>er 1140 by the axial displacement of the expanston cone 

.30 1130. The anchoring device 11 35 includes one or more expandable elements 1150 
that are adapted to controllably extend from the body of the anchoring devioe 1 1 35 
to engage both the expandable tubular member 1 140 and the welibore casing 1 100. 
The expandable elements 1150 are actuated using fiuklic pressure. The anchoring 
device 1135 is any one of the hydraulicaHy actuated packers commercially available 
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from Halliburton Energy Services or Baker-Hi^hes modSied in aooordanoe witti the 
teachings of the present disclosure. 

The expandable tubulv mend)er 1140 removably coupled to the 
expansion cone 1130. The expandable tukwlar member 1140 is further preferatily 
5 adaptedtoberemovablyooupledtotheexpandableelementsllSOoftheanchoring 
device 1135. The expandable tubular member 1140 includes one or more 
anchoring windows 1155 fior pemMing the expandable elements 1150 of the 
anchoring device 1135 to engage the weHbors casing 1100 and the expandable 
tubular member 1 140. 

10 The expandable tubular tnernber 1140 further indudes a lower section 1160. 

an intermediate section 1165. and an upper section 1170. The lower section 1160 
rests upon and is supported by the eiqiansion cone 1130. The intermediate section 
1165 includes the anchoring windows 1155 in order to provide anchoring at an 
. intermediate portion of the expandable tubular member 1 140. 

15 The sealing members 1145 are coupled to the outer surface of the 

expandable tubular member 1140. The sealing members 1145 are preferably 
adapted to engage and fluididy seal the intertece between the radially expanded 
expand^ tubular member 1140 and the wellbore casing 1100. The apparatus 
1115 includes a pluFaiity of seaHng members 1145. The sealing members 1145 

20 surround and folate the opening 1110. 

As illustrated in FIG. 11a. the apparatus 1 115 is preferably positioned within 
the weilbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. The apparatus 1115 includes a phnaUty of 
sealing members 1145 that are positioned above and below the opening 1110. In 

25 thb manner, the radial expansion ofthe expandable tirf)ularnwniber 1140 optimally 
fluididy isolates the opening 1 110. 

As iHustratad in FIG. Ilb^ the apparatus 1115 is then anchored to the 
weHbore casing 1 100 using the anchoring device 1 135. the anchoring device 1 135 
is pressurized and the expandable element 1150 is extended from the anchoring 

30 device 11 35 through the conesponding anchoring window 11 55 in the expandabto 
tubular member 1140 into intimate oontad with the wellbore casing 1100. In this 
manner, the intermediate section 1165 of the expandabto tubular member 1140 te 
removably coupled to the wellbore casing 1100. 

A co mp res si bte cement andAorepoxy is then injected into at least a portion of. 

35 the anrHilar space between the unexpended portion of the tubutar member 1140 and 
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the wellbore casing 1100. The oompressible cement and/or epoxy is then permitted 
to at least partially cuib prior to the initiation of the radial expansion process. In this 
manner, an annular stmcturai support and fluidic seal is provided around the tutnjiar 
memt>er 1140. 

As iHustFated in FIG. lie. The expansion cone 1 130 is then axially displaced 
by applying an axial force to the second support member 1125. The axial 
displacement of the expansion cone 1 130 radially expands the lower sedton 1 160 of 
the expandable tubular member 1140 into intimate contact with the walls of the 
welibore or the wellbors casing 1 100. 

As Hlustrated in FIG. 11d, The axial displacement of the expansion cone 
1130 is stopped once the expansion cone 1130 contacts the lower portion of the 
anchoring device 1 1 35. 

As illustrated in FiQ. 1 1e, The anchoring device 1 1 35 is then decoupled from 
the weHtxxe casing 1 100 and the expandable tubular member 1 140. 

As illustrated in FIG. 1 1f, The axial displacement of the expansion cone 1 1 30 
is then resumed. The anchoring device 1135 Is also axial displaced, in this 
manner, the lower section 1160 oT the expandable tubular member 1140 is self- 
anchored to the welibore casing 1100. The lower section 1160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to fadTitate the self-enchoring erf the lower section 1160 of the expandable tubular 
member 1 140 to the weilbors or the wellborB casing 1 100. 

•As Hlustrated in FIGS. 11g, after the expandabto tubular member 1140 has 
been completely radially expanded by the axial dispiacement of the expansion cone 
1130, the 1110 in the weUbore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the welibore casing 1100 are 
optimally provided. Mora generaliy, the apparatus 1115 is used to repair or form 
welibore casings, pipeines. and structural supports. The inside diameter of the 
radially expanded tubular member 1 140 is substantialiy constent 

Referring to FIGS. 12a to 12d. an apparatus and method for coupling an 
expandable tubular member to a preexisting structure will now be described. 
Refemng to Fig. 12a. a weilbors casing 1200 is positioned within a subterranean 
fonnation 1205. The welibore casing 1200 may be positioned in any orientetion 
from the verUcal direction to the horizontel direction. The welibore casing 1200 
further includes one or mors openings 1210 that may have been the result of 
unintentional damage to the welibore casing 1200, or due to a prior perforation or 
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fracturing operation performed upon the surrounding subterranean fonnation 12(». 
As will t)e recognized by perscms having ordinary skiO in the art, the openings 1210 
can adversely affect the subsequent operatim and use of the weDbore casing 1 200 
urdess they are sealed off. 

5 An apparatus 1215 is utSlzed to seal off the openings 1210 in the wdlbore 

casing 1200. More generally, the apparatus 1215 is preferably utilized to forni or 
repair wellbore casings, pipelines, or structural supports. 

The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 

10 more seating members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
location. The support member 1220 is further coupled to the expandable expanston 
cone 1225. The support member 320 is prefer^iy adapted to convey pressurized 
fluidic materials and/or electricai current and^or communication signals from a 

15 surface location to the expandable expansion cone. Tte support member 11220 
may, for example, be conventional oommardally avalable slick vnre, braded wire, 
coiled tubing, or drflling stock material. 

The expandaUe expanskm cone 1225 is coupled to the support member 
1220. The expandable expanston cone 1225 is preferably adapted to radially 

20 expand the expandable tubular member 123S when the expandabte expansion cone 
1225 is axially displaced relative to the expandable tubular menrter 1235. The 
expandable expansion cone 1225 is further preferably adapted to radi^ expand at 
least a portton of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is contrdlably radially expanded. The expandable expansion 

25 cone 1225 may be any number of conventtonai commercially available radiaiiy 
expandable expanston con^. The expandable expansion cone 1225 b provided 
substantially as disclosed in U.S. Patent l4o. 5,348,095, the disclosure of which is 
incorporated herein by reference. 

. The expandabto tubular member 1235 is removably coupled to the 

30 expanston cone 1225. The expandabto tubular rneriiber 1235 includes one or rnore 
engagement devices 1250 that are adapted to ooupte with and pen^rate the 
wellbore castog 1200. In .thto manner, the expandabto tubular member 1235 is 
optimally coupled to the wellixm cuing 1200. The engagement devices 1250 
iridude teeth for bittog into the surface of the weiBxxe casing 1200. 
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The expandable tubular mmiber 1235 further includes a lower sedion 1^. 
an intenmediate section 1260. and an upper section 1265. The lower secHon 1255 
includes the engagement devices 1250 In order to provide anchoring at an end 
portion of the expandable tubular member 1235. The wall thickness of the lower 
5 and intermediate sections, 1255 and 1260, are less than the wall thickness of the 
upper seclton 1265 in order to optimally facilitatB the radial expansion of the kfmi 
and intennedtate sections, 1255 and 1260, of the expandable tubular member 1235. 
The tower section 1255 of the expandable tubular member 1235 is slotted In order to 
optimally facilitate the radial expansion of the lower section 1255 of the expandable 
10 tubular member 1235 using the expandable expanston cone 1225. 

The sealing members 1240 are prsferably coupled to the outer surfece of the 
upper portton 1265 of the expandable tubular member 1235. The seating members 
1240 are preferably adapted to engage and flukiidy seal the interface between the 
radially expanded expandable tubular member 1235 and the weHbore casing 1200. 
15 The apparatus 1215 includes a plurality of sealing members 1240. The sealing 
members 1240 surround and isolate the opening 1210. 

As Illustrated in FIG. 12a, the apparatus 1215 is preferably poslttoned. within 
the weObofe casing 1200 with the expandabte tubular member 1235 positioned m 
opposing relatton to the opening 1210. The apparatus 1215 inckjdes a phrality of 
20 sealing members 1240 that are posittoned above and betow the opening 1210. In 
this manner, the radial expanston of the expandable tubular member 1235 optimally 
fluUtoly isolates the opening 1210. 

As illustrated in FIG. 12b. the expandabte tubular member 1235 of the 
apparatus 1215 is then arviiored to the wellbore casing 1200 by extending the 
25 expandabte expansion cone 1225 into contect with the lower section 1255 of the 
expandable tobular member 1235. The tower section 1255 of the expandabte 
tubuter member 1235 is radteily expanded into intimate contect with the wellbofB 
casing 1200. The engagement devk»s 1250 are thereby coupled to. and at least 
partially penetrate into, the wellbore ceding 1200. In thte manner, ttw tower secHon 
30 1^ of the expandabte tubular member 1235 is optimally coupled to the welibore 
casing 1200. 

A Gompressibte cement and/or epoxy is then in^cted Into the annuter space 
between the unexpended portion of the tubuter member 1235 and the weDbore 
casing 1200. The compressibte cement and/or epoxy may then be permitted to at 
35 least partially cure prior to the initiation of the radtel expanston process. In this 
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manner, an annular structural support and fluidic seal Is provided around the tubular 
member 1235. 

As iUusirated in FIG. 12c the expandatjie expansion oone 1225 is then 
axially displaced by applying an axial force to the support nt»mlje^ The axial 
5 displacenwnt of the expansion cone 1225 radially expands the expandable tubular 
member 1235 into intimate contact with the walls oTthe \irallbore casing 1200. 

As Illustrated in RG. 12d, After the expandable tubular member1235 has 
been radially expanded by the axial displaoement of the expandable expansion 
cone 1235. the opening 1210 in the weilbore casing 1200 Is sealed off by the 

10 radiaiiy expanded tubular member 1235. In this manner, repairs to the wellbore 
casing 1200 are optimally provided. More generally, the apparatus 1215 is used to 
repair or fonn wellbore casings, pipelines, and stnictural supports. 

Referring to RQS. 13a to 13d. an apparatus and method for coupling an 
expandable tubular member to a preexisting structure will now be described. 

15 Referring to Fig. 13a. a wellbore casing 1300 is positioned within a subterranean 
formation 1305. The weBbore casing 1300 may be positioned in any orientation 
finom the vertical direction to the horizontal direction. The wellbore casing 1300 
further includes one or more openings 1310 that may have been tha result of. 
unintentional damage to the wellbore casing 1300. or due to a prior perfbration or 

20 fracturing operation perfonned upon the surrounding subtenanean formation 1305. 
As will be recognized by persons having ordinary sidll in the art. the openings 1310 
can adversely affect the subsequent operation and use of the waltborB casing 1300 
unless they are sealed off. 

An apparatus 1315 is utilized to seal off the openings 1310 in the wellbore 

25 casing 1300. More generally, the apparatus 1315 is prefarably utOizad to fbnn or 
repair wellbore casings, pipelines, or stnictural supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325. an expandable tubular member 1335, a heater 1340. and one 
or more sealing members 1345. 

30 The support member 1320 is preferably adapted to be coupled to a surfece 

location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 Is preferably ada^ to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
location to the expansion oone 1325 and heater 1340. The support member 1320 
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may. for example, be conventional commerdalty available slide braided wire. 

colled tubing, or drilling ^mateiial. « tk 

The expansion cone 1325 18 coupled to the support member 1320. The 

e^anston oone 1325 is p^feraWy adapted to radially exparxJ the expandable 
tubular mentber 1335 when the expansion cone 1325 Is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones- 

The expandable tubular member 1335 Is removably coupled to the 
expansion cone 1325. The expandable tubular member 1335 includes one or m«re 
engagement devices 1350 that are adapted to couple and Pe~««^J^ 
weBbore casing 1300. In this manner, the expandable tubular member 1335 is 
optimally coupled to the weUbore casing 1300. The engagement devices 1350 
Include teeth for biting into the surface of the wellbore casing 1300. 

The expandable tubular member 1335 further includes a tower section 1355. 
anlntem«dlatesectlonimandenuppersecfion1365. The^^ 

indudes the engag«n«rt devices 1350 ^ order to ^^^j"^^^^ 
portion of the expandable tubular member 1335. The wa« thtekness of the low^ 
L intom«dlato sections. 1355 and 1360. are less than the wall thlcKri^^^ 
upper section 1 365 in order to opMmally fedBtate the radial expansion of the ower 
and lntem««ate sedlons. 1355 and 1360. of the expandable tubular member 1 335. . 

The tower sedlon 1355 of the expandable tubular member 1335 .ndudes 
oneormoreshapem«r»rymstollnse,ts 1370. ^ '''' '^^^^^ 
«dially expand the tower sedion 1 355 of the expandable tobular member 1 335 
Wmate conted wHh the welbom casing 1300 when heated by the heater 134a 
The shape memory metal Inserts 1370 may be fabricated from any number of 
com^nttonal commerdalhr available shape memory altoys such as. for examp^ 
NIT. or NHTNOL using conventlorial fomUng processes sudi as. for example, those 
described In U.S. Patent Nos. 5.312,152. 5.344.506. and 5.716.531. the disdoeures 
ofwhld^erelncorporatedherembyreference. ^^"^^"^J^ 
„«ta. inserts 1370 preferably mdlally expand the tower secbon 13K of the 
expandabte tobular n«mber 1335 When the Inserts 1370 are heated toe 
UMnperatore above their tran,fom«tion temperature using the 1340^ J* 

HLatton temperature the «»«te 1 370 ranges fr^^ 
The materta. oon^ Of the to^er section 1355 of the expandabte tubular 
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member 1335 is further selected to maxinnize the radial expansion of the lower 
section 1355 during the transfonmation process. 

The inserts 1370 are positioned within one or more corresponding recesses 
1375 provided in the lower section 1355 of the expandat)le tulMJiar memtjer 1335. 
5 ARematively. the inserts 1370 are completely contained within the lower section 
1355 of the expandable tubular member 1335. 

The heater 1340 Is coupled to the support member 1320. The heater 1340 
is preferably adapted to controUabiy generate a localized heat source for elevating, 
the temperature of the inserts 1370. The heater 1340 includes a conventional 

10 thermostat control in order to control the operating teiT^)eiatur». The healer 1340 is 
preferably controBed by a surface control device in a conventional manner. 

The sealing members 1 345 are preferably coupled to the outer surfeoe of Oie 
upper portion 1365 of the expandable tubular member 1335. The sealing members 
1345 are preferably adapted to engage and fluididy seal the interface between the 

15 radially expanded expartdable tubular member 1335 and the wellbore casing 1300. 
The apparatus 1315 includes a plurality of sealing members 1345. The sealing 
membera 1345 sunxHmd and isolate the qiening 1310. 

As Hiustrated in FIG. 13a. the apparatus 1315 is preferably positioned witWn 
the wellbore casing 1300 with the expandable tubular member 1335 positioned in 

20 opposing relation to the oper^ 1310. The apparatus 1315 includes a plurality of 
sealing membera 1345 that are positioned above and below the opening 1310. In 
this manner, the radial expansion of the expandable tubular member 1335 optimally 
flukfidy Isolates the opening 1310. 

As illustrated in FIG. 13b, The expandaUe tubular member 1335 of (he 

25 apparatus 1315 is then anchored to the wellbore casing 1300 by radially expanding 
the inserts 1370 using the heater 1340. The e)«>ansion of the inserts 1370 causes 
the lower section 1355 of the expandable tubular member 1335 to contact the 
weHbore casing 1300. The engagement devices 1350 are thereby coupled to, and 
at least partially penetrate into, the wellbore casing 1300. In this manner, the lower 

30 secfion 1355 of the expandable tubular member 1335 is optimally coupled to the 
welbore casing 1300. 

A compressible cement and/or epoxy is then irijected into the annular space 
between the unexpended portton of the tubular rrwmber 1335 and the weObore 
casing 1300. The compressible cement amd/or epoxy may then be permitted to at 

35 toast partially cure prior to the initiation of the radial expansion process. In ths 
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manner, an annular structural support and fluKfic seal is provided around the tubular 
memtwr 1335. 

As Illustrated in FIG. 13c, the expansion cone 1325 is then axiaBy displaced 
by applying an axial force to the support member 1320. The axial displacement of 
5 the expanston cone 1325 radially expands the expandable tubular member 1335 
miD intimate contact with the walls of the wellbore casing 1300. 

As Illustrated In FIG. 13d. After the expandable tubular member 1335 has 
been completely radially expanded by the axial displacement of the expansion cone 
1335. the opening 1310 in the wellbore casing 1300 Is sealed off by the radially 
10 expanded tubular member 1335. In this manner, repairs to the weUbore casing 
1300 are optimally provided. More generally, the apparatus 1315 Is used to repair 
or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 14a to 14g. an apparatus and method for coupling an 
expandable tubular member to a preexisting structure wlB now be described. 
15 Referring to Fig. 14a, a weBbora casing 1400 Is poisltloned witWn a SMbterranean 
formation 1405. The wellboro casing 1400 may be positioned In any orientation 
from tha vertical direction to the horizontal direction. The wellbore casing 1400 
further includes one or more openings 1410 that may have been the result of 
unintentional damage to the weHbore casing 1400. or due to a prior perforalion or 
20 fracturing operation pertbrmed upon the surrounding subterranean formation 1405. 
As will be recognized by pereons having ordinary skill In the art. the openings 1410 
can advereely afltoct the subsequent operation and use of the wellbore casing 1400 

unless ttwy are sealed off. 

An apparatus 1415 Is utilized to seal off the openings 1410 in the weUboro 
25 casing 1400. More generally, the apparatus 1415 is preferably utHized to fbnn or 
repair wellbore casings, pipeUnes, or stmctural supports. 

The apparatus 1415 preferably includes a first support member 1420. a 
second support member 1425. a coupling 1430, an expandable tubular me^nber 
1435. an expansion cone 1440. a third support member 1445. and a packer 1450. 
30 The firet support member 1420 is preferably adapted to be coupled to a 

■ surface location. The support member 1420 Is further coupled to the expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 
pressurized fluldic materials and/or electrical current and/or communication signals 
from a surface location to the expansion cone 1440 and the pacicer 1450. Thefirsl 
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support member 1420 may. lor example, be conventional oommerdally avaHable 
sHck wire, braided wire, coiled tubing, or drilling stock material. 

TIte second support member 1425 is pr^raUy adapted to be coupled to a 
surfeoe location. The support member 1425 is further coupled to the coupling 1430. 
5 The first support member 1425 is prefer^ adapted to convey pressurtzed fluidic 
materials and/or electrical current and/or communication signals from a surfeoe 
location to the coupVng 1430. The second support member 1425 may. for example, 
be conventional conun«datly available slick wire. braUed wire, coiled tubing, or 
drilling stock material. 

10 The coupling 1430 Is coupled to the second support member 1425. The 

coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially available passive or actively controlled coupling devices such as, for 
example, packers or slips. The coupling ^A30 is a mechankal slip. , 

15 The expandable tubular member 1435 is removably ooiipled to the coupling 

1430. The expandable tubular member 1435 includes one or more engagement 
devtoes that are adapted to couple with and penetrate the wellbore casing 1400. In 
this manner, the expandable tubular merrtber 1435 is optinwlly coupled to the 
wellbore casing 1400. The engagement devKes include teeth for biting Into the 

20 surfece of the wellbore casing 1400. The expandable tubular member 1435 further 
includes one or more sealing mambos on the outsUe surface of the ocpandabie 
tubular member 1435 In order to opdmaBy seal the interfece between the 
expandable tubular member 1435 and the weBbore casing 1400. 

The expanskm cone 1440 is coupled to the first support member 1420 and 

25 the tlwd stQ>p(»t member 1445. The expanskm cone 1440 is preforably adapted to 
radially expand the expandable tubular member 1435 when the expanston oone 
1440 is axially displaced relative to the expandable tubular member 1435. 

The third support member 1445 is preferably coupled to the expanston cone 
1440 and the packer 1450. The third support member 1445 is preferaUy adapted to 

30 convey pr^urized flukitc materials and/or electrical current and/or oommuntoatton 
signals from a surface tocation to the packer 1450. The third supportmember 1445 
may. for exan^. be conventional conHnerdaUy a\ailabto sUck wire, brakled wire, 
coiled tutring, or drilling stock notorial. 

The padwr 1450 is coupled to ttw thM wppoit member 1445. The packer 

35 1450 is further preferably adapted to obntroBably coupled to the wellbore casing 




1400. The packer 1450 may be any number of conventional oommeiciaDy available 
packer devtoes. A bladder. sWppoi cage assembly or hydraulte sRps may be 
substituted for the packer 1450. 

As niustrated in FIG. 14a. the apparatus 1415 is preferably positioned within 
5 the weflbore casing 1400 wim the bottom of the «(pmdable tubular member 1435 
and the top of the expanskm cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b. The packer 1450 is then anchored to the weilbore 
casing 1400. In this manner, the expansion cone 1440 Is maintained In a 
substantially stationary positfon. 

10 As illustrated In FIG. 14c The expandable tubular member 1435 is then 

towered towards the stationary expansion cone 1440. As Illustrated in FIG. 14d. the 
tower end of the expandable tubular member 1435 impacts the expanston cone 
1440 and Is radially expanded Into contact with the wellbore casing 1400. The lower 
end of the expandable tubular member 1435 includes one or more engagement 

15 devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the weBbore casing 1400. 

A oompremible cement and/or epoxy is then injected into the annular space 
between the unexpended jsoition of the tubular member 1435 and the wellbore 
casing 1400. The compressible cement and/or epcwy is then pemnitled to at least 

20 partially cure prior to the initiatkm of the radial expansion process. In this manner, 
an annular stnjcturd support and fluldlc seal Is provkted around the tubular member 
1435. 

As Illustrated In FIG. 14e. The packer 1450 is decoupled from the welilxm 
casing 1400. 

25 As illustrated in FIG. I4f, The expand cone 1440 is then axiaity displaced 

by applying an axial force to the first support member 1420. The axial displacement 
of the expanskHi cone 1440 radially expands the expandatte tubular member 1435 
Into Intimate contact vdth the walls of the wellbore casing 1400. Prior to the initiation 
of the axial displacement of the expanston cone 1440, the coupling 1430 is 

30 decoupled from the expandable tubular member 1430. 

As Illustrated in FIG. .14g, After the expandable tubular member 1435 has 
been completely radially expanded by the axial displaoenient of the expanston cone 
1440, the opening 1410 in the wellbore casing 1400 ie sealed off by the radially 
expamM tubular member 1435. in this mmner, repairs to the wellbore casing 
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1400 are optimally provided. More generally, the apparatus 1415 is used to repar 
or ftNm wriflxxe casirigs. pipdines. arid strucAural supp^ 

Referring to FIGS. 15a to 15d, an apparatus for coupling an expaiKlable 
tubular member to a preexisting structure will rK>w be described. Referring to Fig. 
5 ISa, a wellbore casing 1500 is positioned wittiin a subterranean fomnation 1505. 
The weiibore casing 1500 may t>e positioned in any orientation from the vertical 
direction to the horizontal direction. The weiibore casing 1500 further Includes one 
or more openings 1510 that may have been the result of unintentional damage to 
the wellbore casing 1500i or due to a prior perforation or fracturing operation 
10 perfonned upon the sunrounding subterranean formation 1505. As will be 
recognized by persons having ordinary skill In the art, the openings 1510 can 
adversely affect the subsequent operation and use of the weiibore casing 1500 
unless they are sealed off. 

An apparatus 1515 is utilized to seal off ttw openings 1510 in the wellbore 
15 casing 1500. More generally, the apparatus 1515 is preferably utilizBd to form or 
repair wellbore casings, pipelines, or structural supports. 

The appaiBtus 1515 preferably includes a sttppoit member 1i520. an 
expandable tubular member 1525. an. expansion cone 1530. a ooupfiiig 1535. a 
resilient anehor1540. and one or more seals 1545. 
20 The support nrtember 1520 is preferably adapted to be coupled to a surface 

location. The support member 1520 Is further coupted to the expansion cone 1530. 
The support member 1520 is pr^rably adapted to convey pressurized fluidic 
materials andfer etedrical current and/or communication signals from a surfeoe 
location to the resilient anchor 1540. The support member 1520 may. for example, 
25 be conventional commercially available s\kk wire, braided wire, coiled tubing, or 
drilling stock material. 

The expandable tubular merrdwr 1525 Is removably coupled to the 
expanslOT cone 1530. The expandable tubular nwmber 1525 includes one or more 
engagement devices that are adapted to couple with and penetrate the welRiore 
30 casing 1500. In this manner, the expandabte tubular member IMS is optimally 
coupled to the wellbore easing 1500. The engagement devices include teeth for 
WHng into the surt&oe of the wellbore casing 1500. Tl» expandable tubular member 
1525 further Includes one Of more sealing membere 1545 on the butsWa surface of 
the expandable tubular member 1525 In order to optimally seal the inteifaoe 
35 between ttie expandabte tubular member 1525 and the wellbore casing 1500. 
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The expandable tubular member 1S2S includes a lower section 1550. an 
intemrwdiate section 1555. and an upper section 1560. The wall thicknesses of the 
lower and intennediate sections, 1550 and 1555. are less than the waB thidcness of 
the upper section 1560 in order to optimally fecilitala the radial expansion of the 
5 expandable tubular member 1525. The sealing members 1545 are provided on the 
outside surface of the upper section 1560 of the expandable tubular member 1525. . 
The fesiiient anchor 1540 is coupled to the lower section 1550 of the expandable 
tubular member 1525 in order to optimally anchor ttie expandable tubular member 
1525 to the wellborB casing 1500. 

10 The expansion cone 1530 is coupled to the support member 1520 and the 

coupling 1535. The expansion cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is axially 
displaced relative to the expandable tubular member 1525. The expansion cone 
1530 may be any number of conventional commerc ia lly available expansion cones. 

15 The coupling 1535 is preferably coupled to the support mismber 1520, the 

expansion cone 1530 and the resilient anchor 1540. The coupling 1535 b 
preferably adapted to convey pressurized fUdlc materials and/or electrical current 
and/or communication signals from a surface location, to the resilient anchor 1535. 
The coupling 1535 may. for example, be conventional oonvnerdaliy available sHcIc 

20 wire, braided wire, coiled tubing, or drilling stock material. The coupHng 1535 Is 
decoupled from the resffient anchor 1540 upon initiating the axial displacement of 
Ihe expanston cone 1530. 

The resilient anchor 1540 Is preferably coupled to the tower eectton 1550 of 
the expandable tubular member 1525 and the oouplbig 1535. The resllent anchor 

1540 Is further preferably adapted to be controilably coupled to the wvellborBcasmg 
1500. 

Referring to FIGS. 16a and 16b. The resflient anchor 1540 Includes one or 
more coiled resilient members 1600 and conespondbtg releasable coupling devices 
1605. The resilient anchor 1540 is maintained in a compressed elastic posltton that 

30 tecontrollably released thereby causing the resilient anchor 1540 to expand in size 
thereby releasing the elastic energy stored witt^ the resilient anchor 1540. As 
illustrated in FIG. 16b. when the coupling devtoe 1605 is released, the coiled 
resilient member 1600 at least partially uncoils In the outward radial direction. At 
least a portion of the coiled member 1600 la coupled to the tower sedton 1550 of the 

35 expandable tubular member 1525. The unooBed member 1600 thereby oouptos the 
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lower section 1550 of the expandat)le tubular memtwr 1525 to the welllxxB casing 
1500. 

The coiled member 1600 may be febricated from any number of 
conventional commercially available resilient materials. The coiled member 1600 is 
5 fabricated from a resilient material such as, for example, spring steel. The coiled 
member 1600 is fabricated from memory nnetals in order to optimally provide control 
of shapes and stresses. 

The releasable coupling device 1605 maintains the coiled member 1600 is a 
coiled position until the device 1605 is released. The releasable coupling device 
10 1605 may be any number of conventional commercially available releasable 
coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. The 
resilient anchor 1540 is positioned to apply the maximum normal force to the watts 
of the weHbpre casing 1500 after releasing the resilient anchor 15^^ 
15 As illustrated in FIGS 17a and 17b, the resflient anchor 1540 includes a 

tubular member 1700, one or more resilient anchoring members 1705. one or more 
oonesponding rigid attachments 1710, and one more corresponding releasable 
attachments 1715. The resilient anchoring members 1705 are maintained in 
compressed elastic condition by the corresponding rigid and releasable 
20 attachments. 1710 and .1715. When the oonesponding releasable attachment 1715 
is released, the corresponding resilient anchoring member 1705 expands, releashg 
the stored elastic energy, away from the tubular member 1700. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
25 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubul«^ member 
1700 by a corresponding releasable attachment 1715. As ifiustrated in FIG. 17b. 
releasing the releasable attachment 1715 permits the resilient energy stoied in the 
resilient anchoring member 1705 to be released thereby causing the resUient 
30 anchoring member 1705 to swing rsdially outward from the tubular men^r 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring memkms 1705 may be fobricated from any numt>er 
of resilient materials. The resRient ancfKiring nnembers 1705 are fabricated from 
35 memory m^f in order to optimally provide control of shapes and stresses. 
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The rigid attachments 1710 may be faMcated from any number of 
conventional commercially available materials. The rigid attachments 1710 are 
fabricated from 4140 steel in order to optimally provide high strength. 

Ttw reieasable attachments 1715 may be fabricated from any number of 
5 conventional commercially available devices such as, for example, eiqAos^e bolts. 

As illustrated in FIGS. 18a and 18b, the resilient anchor 1540 includes a 
tubular member 1800. one or more anchoring devices 1805. one or more resiDent 
members 1810, and one or nrwe release devices 1815. The anchoring devices 
1805 and resilient no^mbers 1810 are malnt^ned in a compressed elastic position 
10 by the release devices 1815. As illustrated in FIG. 18b, When the release devices 
1815 are removed, the anchoring devices 1805 and resilient membere 1810 ars 
permitted to expand outwardly in the radial direction. 

The tubular nnember 1800 preferably includes one or more openings 1820 
for containing ttie release devices 1815 and for pemnitting ttie anchoring devices 
IS 1805 to pass ttirough. The. tubular member 1800 may be fabricatsd from any 
mjmber of conventional commercially avateble materials. The tubular member 
1800 is fabricated from 4140 steel in order to optimally provide high strength. 

The anchoring devices 1805 are housed wtthb) the taibular membw 1800. 
The anchoring devices 1805 are preferably adapted to at least parttafly extend 
20 through ttie corresponding openings 1820 in tfie tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any numt)er of durable hard materials such as, for exanr^le, 
tungsten cart>ide, machine tool steel, or hard faced steel. The anchoring devices 
25 1805 are fabricated from machine tool steel in order to optimally provide high 
strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to ttie inside surfeoe of the tubular 
member 1800. The resSient members 1810 are preferably adapted to apply a radial 
force upon the connesponding anchoring devices 1805. When the rele»e devices 
30 1815 release the anchoring devices 1805. the resBient members 1810 are preferably 
adapted to force the anchoring devices at least partially ttirough the correspomflng 
openings 1820 into contact witti, to at least partially penettats, the wellbore casing 
1500. 

The release devices 1815 are positioned within arKl coupled to the opervngs 
35 1820 in the tutHilar member 1800. The release devices 1815 are preferably adapted 
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to hold the corresponding anchoring devices 1805 wHHn the tubular member 1800 
until released by a control signal provided from a surface, or dttier. location. TTie 
release devices 1815 may be any number of conventtond commeidaly available 
release devices. The release devices 1815 are pressure activated in otder to 
5 opGmallyprovkie ease of operation. 

As ilhstrated m FIG. 15a. the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandablp tubular member 1S2S positioned in 
opposb^ relation to the opening 1510. 

As illustrated in FIG. 15b. The resilient anchor 1540 is then anchored to the 
10 vwllbore casing 1500. in this manner, the lower section 1550 of the expandable 
tubular member 1525 is anchored to the weix>re casing 1500. The resilient anchor 
1540 is anchored by a control and/or electrical power signal transmitted from a 
surfece location. 

A compressible cement and/or epo)^ is then Ejected into the annular ^Mce 
15 between the unexpended portion of the tubular meiTA)er 1525 and the wellbore 
casing 1500. The compressible cement anilar epoxy is then pennitlBd to at least 
partialy cure prior to the initiation of the radial expansion process. In this manner, 
an annular stnidural support and fluidic sesd is provided wound the tubular merrdier 

1525. 

20 As Illustrated In FIG. ISc The expansion cone 1530 is then axially displaced 

by applying an axial force to the suppoK member 1520. The axial displacement of 
the expansion cone 1530 radially expands the expandable tubular member 1525 
into Mimate contact with the walk of the wellbore casing 1500. 

As lliustratsd in FIG. 15d. After the expandable tubular nramber 1^5 has 

25 been completely radially expanded 1^ the axial displaoement of the expansion cone 
1530. the opening 1510 in the vwNbore casing 1500 is sealed off by the radially 
expanded tubular mwntier 15%. . In the manner, repairs to ttie wellbore casing 
1500 are opHmaiy provided. Mom generaly. the apparatus 1515 is used to repair 
or fbrnn vrellbore casings, p^lines. and stnictural supports. 

30 Referring to FIGS. 19a, 19b and 19c an expandable tubular member 1900 

fbr use in the apparatus 1515 will now be described. The expandable tubular 
mernber 1900 Includes a tubular body 1905, one or more resilient panels 1910, one 
or more oonesponding engagement members 1915. and a release member 1920. 
The resiiient panels 1910 are adapted to expand In the radtei direcaon after being 

35 released by the retease member 1920. In this manner, the expandabte tubular 
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member 1900 is anchored to a pieensting stnidure such as. for example, a 
v^lbore casing, ari operi h<to *i»ellbore section, a pipeline, or a sifudural « 

The tubular member 1905 Is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional oonimerclally avallabiB 
5 expandable tubular meinbers. The tubular member 1905 Is an expandable casing In 

order to optimally provide high strenglh. 

The resiltent panels 1910 are coupled to the tubular member 1905. The 
resilient paneis 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 

10 1530. The resilient panels 1910 are prefeiably adapted to extend to the position 
1925 upon being released by the release member 1920. The resHlent paneis 1910 
are coupled to the tubular member 1905 by ^welding h order to optimally provide 
high strength. The resilient panels 1910 may be fabricated from any number of 
conventional commerdaliy available resBleiit materials. The resHlenl panels 1910 

15 are fabricated from spring steel In Older to opilmally store olastte radially dto^^ 

energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement membere 1915 are preferably adapted to engage, and at 

least partially penetrate, the vreHbore casing 1500, a other preexisting sbudure. 
20 The release member 1920 Is releasably coupled to the resilient panels 1910. 

The release member 1920 preferably adapted to controllatoly release the resilient 
panels 1910 from their hftlal strained positions In order to permit the resilient panels 
1910 to expand to their expanded positions 1925. The retease menrtier 1920 is 
releasably coupled to the coupling 1535. In this manner, electrical and/or control 
25 and/or hydraulic signals are communicated to and/or from the release member 
1920. The release member 1920 may be any number of conventional commercially 
available r^ease devices. 

Referring to RQS. 20a to 20d. an apparatus and method for coupling an 
expandable tobular member to a preexisting stnidure will now be descftoed. 

30 Referring to Rg. 20a. a vxeHbore casing 2000 is positioned vwlthh a eubterranean 
fbnnation 2005. The wellbore casing 2000 may be positioned in any orientation 
from the vertical direction to the horizontal direction. The vwUbore casing 2000 
further Includes one or more openings 2010 that may have been the result of 
unintentional damage to the weiibore casing 2000. or due to a prior perforation or 

35 fracturing operation pertbnned upon the sumxinding sutJterranean formation 2005. 
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As win be recograzed by persons having ordinary skHI in the art. the openings 2010 
can adversely affect the subsequent operation and use of the welbore casing ^XX) 
uniess they are sealed off. 

An apparatus 2015 Is utilized to seal off the openings 2010 in the wellbore 
5 casing 2000. More g«wrally, the apparatus 2015 is preferably uUized to fbim or 
rep^ wellbore casings, pipelines, or stnictural supports. 

The appwatus 2015 preferably includes a support member 20^, an 
expandable tubidar member 2025. an.expansion cone 2030, a oouplnig 2035, a 
resilient anchor 2040, and one or more seats 2045. 
10 The support member 20^ is preferably adapted to be coupled to a surface 

locafon. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cummit and/or communication signals from a surfece 
location to the anchor 2040. The support member. 2020 may, for example, be 
15 conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably ootq>led to the 
expansion cone 2030. Tlw expandable tubular member 20K includes one or more 
engagement devices that are adapted to couple with and penetrate the wellbore 
20 casing 2000. In this manner, the expandable tubular member 2025 is optimally 
coupled to the weUbore casing 2000. The engagement devices include ^eth for 
biting into the surfeoe of the wellbore casing 2000. The expandable tid)i^ member 
2025 further includes one or more sealing men*ers 2045 on the outside surfece of 
the expandable tubular memfcier 2(^ in order to optimally seal the interface 
25 between the expandable tubular niendwr 2025 and the wellbore casing 2000. 

The expandable tubular member 2025 includes a lower section 2050. an 
intennediate section 2055, and an upper section 2060. The wan thicknesses of the 
tomr and intemwdiate sections, 2050 and 2055, are less than the waH thfckness of 
the upper sectton 2060 In order to optinrially. facilitate the radial expansion of the 
30 expandable tubular member 2025. The sealing members 2045 are proykled on the 
outskle surface of the upper sectton 2060 of the expandable tubular member 2025. 
The resifient anchor 2040 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025 In order to optimally anchor the expandable tubular member 
2025 to the wdibore casing 2000. 
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The expansion cone 2030 is preferably coupled to the support member 2020 
and the ooupfing 20I3S. The expansion cone 2030 is preferably adapted to radially 
expand the expandable tubular meniber 2025 when the expansion cone 2030 is 
axially displaced relative to the expandable tubular member 2025. 

5 The coupling- 2035 is preferably, coupled to the support member 202D, the 

expansion cone 2030» md the anchor 2040: The coupling 2035 is preferably 
adapted to convey pressurized fluidic n^aterials and/or electrical current Mid/or 
convnunication signals from a surface location to the anchor 2035. The ceuplng 
2035 may, for example, be conventional commerctally available slide wire, braided 

10 wire, coned tubing, or drilling stode material. The coupling 2035 is decoupled from 
the anchor 2040 upon initiafing the axial displacement of the expanston cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
ftirther preferably adapted to be controllably coupled to the wellbore casing 2000. 

15 • Referring to FIGS. 21a and 21 1>. The anchor 2040 includes a housing 2100, 
one or more spikes 2105, and one or mm conresponding aduators 2110. The 
Slices 2105 are outwardly extended by the corresponding aduators 2110. The 
splices 2105 are outward^ actuated by displadng the aK)aratus 2015 upwardly. 
The spikes 2105 are outwardly exteiKled by placing a quantity of flukfic nraterisd 

20 onto the spikes 2105. 

The housing 2100 Is ooufded to the lower sedton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. The housing 2100 is adapted to 
convey electrical, communicatton, and/or hydraulic signals from the coupling 2035 to 

25 the actuators 2110. 

The strikes 2105 are preferably movably coupled to the housing 2100 and 
the corresponding aduators 21 10. The spices 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further prafarably adapted to 
extend outwardly in a radial direction to engage, and at least partiaMy penetrate, the 

30 wetibore casing 2000, or other preexisting structure such as, for example, the 
weDbore. Eabh of the ^Hces 2105 further preferably include a ccmcave upwardly 
fadng suriiaoe 2115. The placement of a quantity of fliddk: material such as. for 
Bxampto, a barite plug or a flex plug, onto the surfaces 2115 causes the spikes 2105 
to pivot outwardly away from the housing 2100 to engage the welbore casing 2000, 

35 or other preexistirig structure sudi as, for exanr^He, the welbo^ Altematively. the 
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upward displacament of the appaiatus 2015 causes the spikes 2105 to pivot 
outwardly away from the housing 2100 to engage the weW)^ 
preexisting stnicture such as, for example, the weiUxxe. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
5 corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 

force to the corresponding spikes 2105 suffkient to pivot the conesponding spites 
2105 outvi«rdly and away from the housing 2100. The actuators 2110 may be any 
number of conventnnai oommerdally available actuators such as. for example, a 
spring, an electric or hydrauUc motor, a hydnauBc piston/cylinder. The actuators 

10 2100 are hydraulfc pistons In order to optimally provide ease of operatbn. The 
actuatore 2110 are omitted and the spikes are pivotally coupled to the housing 2100. 

Refemng to FIGS. 22a. 22b, and 22c The anchor 2040 Includes the housing 
2100. one or more petal baskets 2205, and one or more conespondlng actuators 
2110. The petal baskets 2205 are outwardly extended by the corresponding 

15 actuators 2110. The petal baskets 2205 are outwardly actuated by displadng the 
apparatus 2015 upwardly. The petal baskets 2205 are outwardly extended by 
pladng a quaintity of fiukl» material onto the petal baskets 2205. 

The housing 2100 is coupled to the tower sectkxi 2050 of the expandable 
tubular member 2025, the petal baskets 2205, and the actuators 2110. 

20 "The Pe>a' baskets 2205 are preferably movaWy coupled to the housing 2100 

and the conespondlng actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relatfve to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial diractton to engage, and at least 
partially penetrate, the welibore casing 2000, or other preexisling structure. As 

25 illustrated In FIG. 22c. each of the petel baskete 2205 further preferat>iy include a 
concave upwanlly facing surface 2215. The pteoement of a quantity of flukfic 
material such as. for example, a barite plug or a flex plug, onto the surfeoes 2215 
causes the petel baskets 2205 to pivot outwardly away from the housing 2100 to 
engage the welibore casing 2000. or other preexisting stmcture. Alternatively, the 

30 weight of the fluMk: materials placed onto the petal baskets 2205 is sufficient to 
anchor ttie expandabte tubular member 2025. Alternatively, the upward 
dteplaoement of the apparalua 2015 causes the petel baskets 2205 to pivot 

outwanlly away from the housing 2100 to engage the welibore casing 2000, or other 
preexisting structure. 
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The actuators 2110 are preferably coupled to the housing 2100 and the 
opTTBSponding petal baskets 2205. The aduators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 oulMardV and away frornt^ The 
5 actuators 2110 are onrdtted and the p^ baskets are pivotaOy coupled to the 
housing 2100. 

The anchor 2040 includes one or inore spikes 2105 and one or more petal 
baskets 2205. 

As illustrated in F\G. 20a, the apparatus 2015 Is preferably posKtoned within 

10 the wellbore casing 2000 with the expandable tubular member 2025 positioned In 
opposing relatkm to the opening 2010. 

As ilHistratsd in RG. 20b, The anchor 2040 Is then anchored to the wellbore 
casing 2000. In this manner, the tower section 2050 of the expandal>le tubular 
member 2025 is anchored to the wellbore casing 2000 or the wellbore casing. The 

IS anchor 2040 is anchored by a control and/or etedrical power signal transmitled frorh 
a surface tocafeon to the actuators 2110 of the mdtwr 2040. The anchor 2040 is 
anchored to the .welbore cttlng 2000 by upwardly displacing the apparatus 2015. 
The ar^chor 2040 is anchored to the wellbore casing 2000 by pladng a qua^ 
fluidic malarial such, for example, a bartte plug or a flex plug, onto the spikes 2105 

20 or petal baskets 2205 of the anchor 2040. The anchor 2040 is omitted, and the 
apparatus 2015 is anchored by placing a quantity of a fluMic material such, for 
example, a bartte plug or a flex pkig, onto at least the tower and/or the bntermediate 
secttons, 2050 and 2055, of the expandable tubular member 2025. 

A compressible cement and/or epoxy is then irijected into the annular space 

25 between the unexpended portton of the hAular member 2025 arxl the wellbore 
casing 2000. The compressible cement and/or epoxy is then permitted to at least 
partially cure prior to the inrtiatton of the radial expanston process. In this mariner, 
an annular structural support and fkiidic seal is provkled around the tutMjIar memt>er 
2025. 

30 As illustrated in FIG. 2pc, The expanston cone 2030 s then axially displaced 

by applying an axial force to the support member 2020. The axial displaoement of 
the expanston cone 2030 radially expands the expandable tubular member 2025 
into intimate contact with the walls of the wellbore casing 2000. 

As illustrated in FIG. 20d, After the expandable tubutar member 2025 has 
35 been completely radially expanded by the axial displacement of the expanston cone 
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2030. the opening 2010 in the wellbore casing 2000 is sealed off t)y the radially 
expanded tiAular niember 1435. In this manner, r^irs to the wellt)ore casing 
2000 are optimally provided. More generally, the apparatus 2015 b used to repair 
or form welltxm casings, pipelines, and structural supports. 

5 Referring to FIGS. 23a to 23e. 9n apparatus and method for oouplfaig an 

expandatrie tulHJlar memt>er.to a pree>d5ting structure will now be described. 
Referring to Fig. 23a. a weVbore casing 2300 and an open hole wellbore section 
2305 are positioned within a subtenranean fomnatton 2310. The weiibore casing 
2300 and the open hole wellbore section 2305 may be positioned in any orientation 

10 from the vertical direction to the horizontal direction. 

An apparatus 2320 is utilized to form a new section of wellbore casing within 
the open hde wellbore section 2305. More generaliy» the apparatus 2320 is 
preferably utilized to fonn or repair wellbore casings, pipelines, or structural 
supports. 

15 The apparatus 2320 preferat>ly includes a support member 2325, an 

expandable tubular member 2330, an expansion cone 2335, one or more upper 
sealing members 2340, and one or mors sealing nr^emt^ers 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 

20 The support menA)er 2325 may. for example, be conventional oommerdaily 
avaltable slicic wire, braided wire, coiled tubing, or drilling stock material. 

TTie expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. The ^(pandaUe tubular member 2025 further hdudes one 
or more upper and lower sealing nrwnbers. 2340 and 2345, on the outside surface 

25 of the expanddrie tutHilar member 2330 in order to optimally seal the interface 
between the expandable tubular member 2330 and the weHbora casing 2300 and 
the open hole v^lbore section 2305. 

The expandable tutxjiar member 2025 further includes a lower section 2350, 
an intermediate section 2355. and an upper section 2360. The wall thicknesses of 

30 the lower and tntenmediate sections. 23S0 and 2355, are less than the waH thickness 
of the upper section 2360 in order .to optimal^ tocHitote the radial expansion of the 
expandable tidwlar member 2330. The lower sectkin 2350 of the expandable 
tubule* member 2330 includes one or more stols 2365 adapted to pemvt a fluklk: 
sealing material to penetrate the lower sectton 2350. 
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The expansion cone 2335 prtferabiy coupled to the support mennber 
2325. The mpansion cone 2335 is further preferat)iy removably coupled to the 
expandable tubular member 2330. The expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expansion cone 

5 2335 is axially displaced relative to the expandable tubular member 2330. 

The upper sealing mmber 2340 is coupled to the outside surface of the 
upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 preferably adapted to fluididy seal the interface b^ween the 
radially expanded vipper section 2360 of the expandable tubular member 2330 and 

10 the wellbore casing 2300. The upper sealing nnember 2340 may be any number of 
conventional convnerdalty available sealing members. The upper sealing member 
2340 \s a viton rubber in order to optimally provide load carrying and pressure 
sealing capacity. 

The lower sealing member 2345 is preferably coupled to the outside surfece 
IS of the upper secUon 2360 of the ebcpandable tubular inember 2330. The lamr 
sealing member 2340 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2360 of the expandaUe tubular membier 2330 
and the open hole wellbore section 2305. The lower sealing member 2345 may be 
any number of conventional commerdally availabto sealing members. The lower 
20 sealing member 2345 is viton rubl)er in order to optimally provl(te load carrying and 
seabig capatity. 

As illustrated in FIG. 23a, the apparatus 2320 Is preferably positioned v^thln 
the wellbore casing 2300 and the open hole wellbore sectioh 2305 with the 
expandable tubular member 2330 positioned in overtopping relation to the wellbore 
25 casing 2300. 

As illustrated in FIG. 23b. A quantity of a hardenable fluidic sealing material 
2365 is then injected into the open hole wellbore section 2305 proximate to the 
lower section 2350 of the expandable tubular member 2330. Ttie sealing material 
2365 may be any number of conventional commerdally available sealing materials 
30 such as, for example, cement and/or epoxy resin. The hardenable fluidic seafing 
material 2365 at least partially enters the etote provided In the lower section 2350 of 
the expandaUe tubular member 2330. 

As illustialed in FIG. 23c, the hardenaUe fluidic sealing material 2365 is 
preferatily then permitted to at least partially cure, in this manner, the lower section 
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2350 of the expandable tubular member 2330 is anchofed to ttie open hole weBbore 
section 2305. 

A oompressft>le cement and/or Bpax^ is then ejected into the annular space 
between the unexpended portion of the tubular member 2330 and (he %vellbore 
5 casing 2300. The compressible cement and/or epoxy is then perniKled to at least 
partially cure prior to the initiation of the radial expansion process. In this manner, 
an annular structural support and fluidic seal is provided around the tubular member 
2330. 

As illustrated in FIG. 23d, The expansion cone 2335 is then axially displaced 

10 by applying an axial force to the support member 2325. The axial displacement of 
the expansion cor^e 2335 radially expands the expandat>le tubular member 2330 
into intimate contact with the walls of the wellbore casing 2300. 

As illustrated in FIG. 23e» After the expandable tubular member 2330 has 
been conipietely radially expanded by the axial disptaoernent of the expansion cone 

15 2335, a new section of vveDbore casing is fcmned that pr^ierably includes the radially 
expanded tubular member 2330 and. an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2320 is used to fBpak or forrn wellbore 
casings, pipeiirves, and structural su|^>ort8. 

Referring to FIGS. 24a to 24c an apparatus and method for coupling an 

20 expandable tubular member to a preexisting structure will now be described. 
Referring to Fig. 24a. a wellbore casing 2400 and an open hole wellbore section 
2405 are positioned within a subterranean formation 2410. The wdlbors casing 
2400 and the open hole wellbore section 2405 may be positioned in any orientation 
from the vertical direction to approximately the tK>rizontal direction. 

25 An apparatus 2420 is utilized to form a new section of wettbore casing within 

the open hole wellbore section 2405. More generally, the apparatus 2420 is 
preferably utilized to form or repair weliboie casings, pipelines, or structural 
supports. 

The apparatus 2420 preferably IrKludes a support member 2425, an 
30 expandable tubular member 2430. an expansion cone 2435, a coupling 2440, a 
packer 2445, a mass 2450, one or more upper sealing memtiers 2455, and one or 
more sealing mentf>ers 2460. 

The su^xxt member 2425 is preferably adapted to be coupled to a surface 
location. The support nriernber 2425 is further coupled to the expansion cone 2435. 
35 The support member 2425 is preferably adapted to convey electrical, 
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communication, and/or hydraulic signals to and/br from the padwr 2445. The 
support nnemt>er 2425 may. for example, be conventional commercial^ available 
slldt wire, braided wire, coiled tubing, or driinng stodc material. 

The expandable tubular member 2430 is removably coupled to the 
5 expansion cone 2435 and the padter 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. The expandalte tubular member 
2430 further includes one or more upper and lower sealing members. 2455 and 
2460, on the outside surface of the expandat>le tubular member 2430 in onler to 
optimally seat the interface between the expandable tubular member 2430 and the 
1 0 weilbore casing 2400 and the open hole wellbore section 2405. 

The expandable tubular member 2430 further Includes a lower section 2465, 
an intermediate section 2470, and an upper section 2430. The wall thidcnesaes of 
the lower and intermediate sections. 2465 and 2470, are less than the wall thickness 
of the upper section 2475 in onler to optimally facilitate the radial expariskxi of the 
15 expandable tubular member 2430. The lower section 2465 of the expandable 
tubular member 2430 Is ooupM to the mass 2450. 

The expandable tubular mernber 2430 is further provided substentialty as 
disclosed In one or more of the following: 

The expansion cone 2435 Is prsfbraMy coupled to the support member 2425 
20 and the coupling 2440. The expansion cone 2435 is further preftoibly removably 
coupled to the expandable tubular member 2430. The expansion owe 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 whm 
the expansion cone 2435 is axially displaced relative to the expandable tubular 
mend)er 2430. 

25 The coupUng 2440 is preferably coupted to the support member 2425 and 

the expansion cone 2435. The coupling 2440 preferably adapted to convey 
electrical, communication, and/or hydraulic signals to and/br from the padter 2445. 
The coupling 2440 may be any number of conventional support members such as, 
for example, commercially available sUck wire, braided wire, coiled tubing, or drilling 

30 stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to ttie tower section 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fHcUonalfbroe to 
support the tower sednn 2465 of the expandable weltoore casing 2430 and the 
35 mass 2450: The packer 2445 may be any number of oonventkxial commeicially 
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available packers. The padcer 2445 Is an RTTS packer available from HaBibuiton 
Energy Senrioes in order to opfimaOy provide multiple sets and releases, Hydiauic 
sGps may be substituted for, or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the tower sectkm 2485 of the 
expandable tubular member 2430. The mass 2450 is preferably seieded to pravMe 
a tensOe load .on the lower sectton 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yIeW point of the upper sedkm 2475 of 
the expandable tubular member 2430. In this manner, when the packer 2445 Is 
released, the axial force provided by the mass 2450 optimally radially expands and 
extnides the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The upper 
sealing member 2455 is preferably adapted to fkiWidy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular njember 2430 
and the wellbore casing 24ba Thci upper sealing member 2455 may be any 
number of conventional commercially available sealing members. The upper 

sealing member 2455 Is viton nibber in Older to optimally provkte toad carrying and 
pressure seaHng capacity. 

The tower sealing member 2460 Is preferably coupted to the outside surface 
of the upper sectton 2475 of the expandabte tubular member 2430. The tower 
sealing member 2460 is preferably adapted to flukitely seal the interfece between 
the radially expanded upper sedton 2475 of the expandabte tubular member 2430 
and the open hole wellbore sectmn 2405. The tower sealing member 2460 may be 
any number of conventtonal commercially availabte sealing members. The tower 

25 sealing member 2460 Is viton mbber in order to optimally piovWe toad bearing and 
sealing capacity. 

As ilhjstrated In FIG. 24a, ttie apparatus 2420 is preferably posittoned withh 
the wellbore casing 2400 and the open hole wellbore sectton 2405 with the 
expandabte tubular member 2430 posittoned in overlapping retetion to the wellboie 
30 casing 2400. The weight of the mass 2450 Is supported by the support member 
2425, the expansion cone 2435. the coupling 2440. the packer 2445, and the tower 
sectton 2465 of the expandable tubuter member 2430. In this manner, the 

intennediate section 2470 of the expandabte tobuter member 2430 preferably does 
not support any of the weight of the mass 2450. 
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As iHuslrated in H6. 24b, The packer 2445 is then released from connection 
with the lower section .2465 of the expandal)le tutHJiar member 2430. In this 
manner, the mass 2450 is preferably now supported by the support member 2425, 
expansion cone 2435, and the lower and intermediate sections. 2465 and 2470, of 

5 the expandable tubular member 2430. The wdght off the mass 2450 then causes 
the expandable tububr member 2430 to be radially expanded by, and extmded off . 
of, the expandon cone 2435. During the eytn»ion process, the petition of the 
support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 arKi the wellbors casing 2400. 

10 A compressible cement and/or epoxy is injected into the annular space 

between the unexpended portion of the tubular member 2430 and the wellbore 
casing 2400 before and/or during the extrusion process. The compressible cement 
and/or epopcy is then prBferat>ly permitted to at least partially cure prior to the 
initiation of the radial expansion process. In this manner, an annular stnictural 

15 support and fiuklic seal is prcyvided around the tubular m 

As illustrated in FIO. 24c, After the expandable tubular member 2430 has 
been completely extnided off erf the exparvsion oone 2435, a new section of wellbore 
casing is formed that preferably includes the radiaKy expanded tubular men^ 
2430 and an outer annular layer of a fluidic sealing material. More generany, the 

20 apparatus 2420 is used to rspair or fomn wellbore casings, pipelines, and stnictural 
suf^orts. 

The mass 2450 is positioned on top of the upper section 2475 of the tubular 
member2430. The mass 2450 Is febricated from a thick waHed tubular 
is concentric with respect to the support member 2425, and also rests on top of the 
25 upper section 2475 (rf the tubular men^ 2430. In this manner, when the 
expansion cone 2435 exits the tubular member 2430. the expansion oone wiM cany 
the mass 2450 out of the wellx>re 2405. 

Referring to ROS. 25a to 25c an apparatus and method for coupling an 
expandable tubular memt)er to a preexisting structure will now be described. 
30 Referring to Fig. 25a, a wellx)re casing 2500 and an open hole wellbore section 
2505 are positioned within a subterranean formation 2510. The wellbore casing 
2500 and tte open hole wellbore section 2505 may be positioned in any orientation 
from the vertical direction to approximately the horizon^ 

An apparatus 2520 is utilized to form a new section off wellbore casing within 
35 the open hole wellbore section 2505. More generally, the apparatus 2520 is 
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preferably utilized to fbnn or repair vxeHbore casings, pipelines, or sbuduial 
supports. 

The apparatus 2520 preferably includes a support member 2525, an 
expandable tubular member 2530. an expansion oone 2535. a chamber 2440. an 
end plate 2546. one or more upper seaBng menders 2555. and one or more seaing 

members 2560. 

The support member 2525 Is preteraWy adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is pwrferaMy adapted to convey fluWIc materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
conventional commercially available slick virire. braided ««re. coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 
expansion cone 2535. The expandable tubular member 2530 further Includes one 
15 or more upper and kwer sealing members. 2555 and 2560iOn.theouWde surface 

of the expandabte tubular member 2530 In order to optimally seal the mtertaoe 
between the expandabte tubuter member 2530 and the vreltoore eart« 2800 mi 
the open hole wellbore section 2505. 

The expandabte tubUter member 2530 further Includes a Iwner section 2S65. 
an intermediate section 2570. and an upper section 2530. The wall ttifcknesses of 
tiie tower and intermediate sections. 2565 and 2570. are tess tiwn ttie wall thickness 
of the upper section 2575 in order to optimalV facilitate tt» radbl expanskxi of 
expandabte tubuter member 2530. 

The tower section 2565 of ttte expandable tabular member 2530 further 
25 includes the chamber 2540 and ttie end plate 2545. 

The expanston cone 2535 Is preferably ooupted to ttie support member 
2K». The expanston cone 2535 is further preferably removably coupled to ttie 
expandabte tubuter member 2530. The expanston cone 2535 is preferably adapted 
to radtelly expand the expandabte tubuter member 2530 when tt» expanston oone 
30 2535 is axtelly displaced relative to tt» expandabte tubuter member 2530. The 
expansion oone 2535 Is further preferably adapted to comrey flukJte materials to 

and/or from ttie chamber 2540. 

The chamber 2540 Is defined by tt» Interior portfan of ttie tower section 2665 

of ttie expandabte tubuter member 2530 betow ttie expanston cone 2535 and above 

35 the end ptetB 2545. The chamber 2540 is preferably adapted to contain a quantity 
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of a fluidic materials having a higher density than the fluidic materiate outside of the 
expandable tubular member 2530. 

The upper sealing member 2S55 Is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The iqpper 

5 sealing member 2555 is preferably adapted to flutdidy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the weiibore casaig 2500. The upper seating member 2555 ntay be any 
number of conventional oonnmercialty availat>le sealing members. The upper 
sealing member 2555 is viton rubber In order to optinraily provide load carrying and 

1 0 pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
seaBng member 2560 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular membo* 2530 

15 and the open hole weObore section 2505. The lower sealing member 2560 may be 
any number of conventional commercially available sealing members. The lower 
sealing member 2560 is viton rubber in order to optimally provide load canrying and 
pressure seeing capacity. 

As UustratBd in FIG. 25a, the apparatus 2520 is preferably positioned within 

20 the weiibore casing 2500 and the open hole weiibore section 2505 with the 
expandable tubular member 2530 posifioned in overlapping relation to the weiibore 
casing 2500. 

As Ulustratsd in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 

25 of the expandable tubular member 2530 is injected into the chamber 2540. The 
difference in hydrostatic pressure t>etween the chamt)er 2540 and the region 2585, 
due to the differences in fluid densities of these regions, causes the expandable 
tubular rnesnber 2530 to be radially expanded by, and extruded off of, the expansion 
cone 2535. During the extrusion process, the position of the support men4)er ^25 

30 is adjusted to ensure an overtappirig relation between the expandable tobular 
mmiber 2530 and the weiibore casing 2500. The quantity of the fluidic material 
2580 initially injected into the chamber 2540 is subsequently increased as the size 
of the chamber 2540 inoeases during the extrusion process. In this manner, high 
pressure pumping equipment is typically not required, or the need for it is at least 
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ntinirrazed. A column of the fl(d(fic material 2560 is maintained within ttw support 
member 252^. 

A comprssslt>le cement and/br epoxy is ir^eded Into the annular space 
between the unexpanded portion of the tubular member 2530 and the weObore 

5 casing 2500 before and/or during the «xlnj8ion process. The compiessible cement 
and/br epoi^ is then preferably permNlsd to at least partially cure prior to the 
initiation of the rsKlial expansion process. In mannw. an annular sinxturtf 
support and fiuidic seal is provided around the tubular mendter 2530. 

As Hiustrated In FIG. 25c After the expandable tubular member 2530' has 

10 been completely extruded off of the expansion cone 2535, a new section of weBbore 
casing is formed that preferably includes the radially expanded tubular member 
2530 and an outer annular layer of a fiuidic sealing material. More generally, the 
apparatus 2520 is used to repair or fomi weilbore casings, pipeTines, and stnjctural 
supports. 

is Refening to FIGS. 26a to 26c an apparatus and method for coupling an 

expandable tubular membw to a preexisting structure wBI now be descrtt)ed. 
.Referring to Fig. 26a. a weilbore casing 2600 and an open hole weilbore section 
2605 are positioned withbi a sutrienanean fonnaHon 2610. The weilbore casing 
2600 and the open hole weHbore section 2605 may be positioned In any orientation 

20 from tiie vertical d'm:tion to appnwimately the horizontal direction. 

An apparatus 2620 is utilized to fbrm a new section of weilbore casing wHNn 
flw open hole weUbore section 2605. More generaly, the apparatus 2620 Is 
prefMly utilized to fom or repair weilbore casings, pipelines, or stniciural 
supports. 

25 The apparatus 2620 preferably includes a suippon member 2625. an 

expandable tubular member 2630, an expansion corie 2635. a slip joint 2640, an 
end plate 2545. a chamber 2650, one or more slip members 2655. one or more 
sealing members 2670, one or mom upper sealing members 2675, and one or man 

lower sealing memljers 2660. 

30 The support member 2K5 Is preferably adapted to be coupled to a surfcwB 

location. The support member 2625 is further coupled to ttie expansion cone 2635. 
The support member 262S is preferably adapted to oonv«y fiuidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional commercially available stick wire, braided wire, coiled tubing, or driUng 

35 stodc materiai. 
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The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635. The expandable tubular member 2630 further Includes one 
or more upper and lower sealing members. 2675 and 2680. on the outside surface 
of the expandable tubular member 2630 In order to optJmaily seal the interface 

5 between the expandable tubular member 2630 and ttw wellbore casing 2600 and. 
the open hole ^ttxNB section 2605. 

The expandable tubular member 2630 further Includes a lower section 2685. 
an Intennediate section 2690. and an upper section 2695. The wall thicknesses of 
the lower and Intennedlate sections. 2685 and 2690. are less than the wall thickness 

10 of the upper section 2695 in onJer to optimally facilitate the radial expanston of the 

expandable tubular member 2630. 

The lower seclton 2685 of the expandable tubular member 2630 houses the 
slip joint 2640, the end plate 2645. the sHps 2655. and the sealing membeis 2670. 
The interior portton of the tower secttoh 2685 of the expandable tubirfar member 
15 2630 below the expansion cone 2635 and above the end plate defines theehernber 
2650. The lower seclton 26iB6 of the expandable tubular member 2130 further 
includes one or more of the anchoring devices described above with reference to 
FIGS.1ato25& 

The expanston cone 2635 Is preferably coupled to the support member 2625 
20 and the slip joint 2640. The expanston cone 2635 Is further preferably removably 
coupled to the expandable tubular member 2630. The expanston cone 2635 Is 
preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expanston cone 2635 Is further preferably adapted to convey 
25 flukito materials to and/or from the chamber 2650. 

The slip joint 2640 is coupled to the expansion cone 2635 and the end plate 
2645. The slip joint 2640 is preferably adapted to pennit the end plate 2645 to be 
axially displaced relative to the expansion cone 2635. In this manner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventtonal 
30 commercially avaOable slip joints modified In aocoidance virllh the teachings of the 

present disctosure. 

The sup joint 2640 preferably Indudes an upper member 2640a. a lealDent 

member 2640b. and a to»rer member 2640a The upper member 2640a Is ooupted 

to the expanston cone 2635 and the reslOent member 2640b. The upper member 

35 2640a Is movaWy coupled to the tower member 2640b. The upper member 2640a 
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preferably includes orte or more fUrid passages 2640aa that permit the passage of 
fluldic materials. The tower member 2640b is coupled to the erxl plate 2645 arul the 
resilient member 2640b. The lower member 2640b Is movably coupled to the upper 
member 2640a. The lower member 2e40b prcfforably Includes one or more fluid 
passages 2640ba that permit the passage of fluMto materials. The resilient member 
2640c Is coupled between the upper and lower members. 2640a and 2640b. The 
resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plala 2645. 

The end plate 2645 Is coupled to the slip }oint 2640. the slips 2655. and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the interior of the lower section 2685 of the expandable tubular member 
2630. The end plate 2645 is further adapted to define, in combination with the 
expandable tubular member 2630. and the expansion cone 2635. the chamber 
2650. 

The diamber i2650 Is defined the Interior portion of the lower section 2685 
of the expandable tubular member 2630 below the expansion cone 2635 and above 
(he end plate 2645. The pressurizalion of the chamber 2650 causes the expansion 
cone 2635 to be axially displaced and thereby radialiy expand the expandable 
tubular member 2630. The chamber 2650 is preferably adapted to move upwardly 
within the expandable tubular member 2630 as the expansion cone 2635 and end 
plate 2645 are axially displaced wHhin the expandable tubular menrrtwr 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to pernilt the end plate 2645 to be displaoed In the upward axial 
dlrocdon; but prevent axial displaoement of the end plate 2645 In the. downward 
direction, in this manner, the chamber 2650 Is pressuriasd by miectlng fluidic 
materials Into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary posKion. relative to the expandable tubular member 2630. 
during the ii^jecton of pressurized fluidic materials into the chamber 2650. the 
pressurization of the chamber 2650 preferably axially displaces the expansion cone 
2635. When the slip joint 2640 is fully extended, the slip |oint 2640 then displaces 
the end plate 2645 in the upward axial direction. When the spring force of the 
elastic member 2640c of the slip joint 2640 is greater than the fluidic pressurlzaBon 
force within the chamber 2650. the end plate 2645 is displaoed in the upward axial 
direction. 
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The seanng members 2670 ate coupted to the end ptate 2645. TheseaBng 
members 2670 are further preferably seaHngty coupled to the Interior v«lb of the 
expandable tubular member 2630. in this manner, the diamber 2650 Is optimally 

pressurized during operaBon of the apparatus 2620. 
6 The upper sealing member 2675 IS preferably coupled to the outside su^ 

of the upper section 2695 of the expandable tubular member 2630. The upper 
sealing member 2675 is preferably adapted to nuWIdy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
10 number of conventional commercially available sealing members. The upper 
sealing member 2675 IS vRon nibber In orter to optimally provide toad c«^ 

pressure sealing capacity. 

The lower sealing member 2680 Is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
15 sealing member 2680 is preferably adapted to fluldkdy seal the inteftecet^^ 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the open hole wellbore section 2605. The tower seaBr^ member 2880 may be 
any number of conventional commercially available seaUng members. The tower 
sealing member 2680 Is vHon nibber In order to optimally provide toai carrying and 
20 pressure sealing capacity. 

AS llluslrated In FIG. 26a. the apparatus 2620 is preferably posltwned wrthm 
^ wellbore casing 2600 and the open hole wellbore sedfon 2605 with me 
expandable tubular member 2630 poslttoned to overlapping relatton to the wellbore 
casln92600. The tower sedton 2685 of the expandable tubular member 2630 « 
25 then anchored to the open hole wellbore section 2605 using one or more of the 
apparatos and methods described above with reference to FIGS, la to 25a 

AS nustrated in FIG. 2eb. the mdlal expansfon of the expandable tubular 
reember 2630 is then initiated by. (1) applying an upward axial foroe to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by Inieding a 
30 pressurized fluidic material Into the chamber 2650. 

The expandable tubular member 2830 Is ladtaBy expanded by applying an 

upward a^dal force to the expar^ton cone 2635. Once the slip Jdnt ^fdly 
extended, the end plate 2645 Is then axlally displaced In the upward *erton. In 
this manner, the end plate 2645 foltows the expanston oone 26^The chamber 
35 zeSOIspressurlzedwhenthefricltonaltorcesexoeedapredetem*^ 
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manner, the axial dteplacement of the expansion cone 2635 is provided by applying 
an axteii fbroe that \s selectively supplemented by imssurtzing the chamber 2650. 

A ccmipressible cement and/or epo)^ is injected into the annular space 
between the unexpended portion of the tubular member 2630 and the wdlbore 

5 casnig 2600 before and/or during the extrusion process. The compressible cement 
and/or epoxy is then preferably pernutted to at least partially am prior to the 
initiation of the radial expansion process. In this manner, an annidar structural 
support and fluidic seal is provided around the tubular member 2630. 

As llustrated k\ FIG. 26c, After the expandable tubular niember 2630 has 

10 been completely extaided off of the expansion cone 2635. a new section of weltbore 
casing is formed that preferably includes the radially expanded tubular memb^ 
2830 and an outer annular layer of a fluidic seafing material. More generally, the 
apparatus 2620 is used to repair or forni wellbore casings, pipelines, and structural 
supports. 

15 Referring initially to «Q. . 27, a ppefenred method 2700 of coupling an 

expandable tubular member to a preexisling sinjcture includes the steps of: (1) 
coupling ttm expandable tubular member to the preexistirig structure by axially 
displacing an expanston cone; and (2) radially expanding the expandable tubidar by 
applying dred radial pressure. 

20 As illustrated in FIG. 2B» in step 27(S. an expandable ttdnilar member 2B05 

is coupled to a preextetfng wellbore casang ^10 positioned within a subterrariean 
tomiatim 2815. The wellbore casing 2810 further includes an outer annular layer 
2820 of a fluidtc sealing materia) such as, for example, cement The expandable 
tiAiular member 2805 may be coupled to the preexisting wellbore casing 2810 using 

25 any number of ccxfiventional commerdaHy available methods for coupling an 
expandable tubular mennber to a preexisting structore such as, for example, puTffig 
an expansion cone, through a tubular member, or pusNng an expansion corte 
through a tubular memtier using a pressuri^ fluidic material. The e)q[)andable 
tubular member 2805 \s coupled to the preexisting structore 2810 using one or more 

30 of the apparatus and methods disclosed in the following: (1) U.S. uHnty patent 
application serial no. 09/454,130. attorney docket no. 25701.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appication no. 60/1 11,293. attorney docket no. 25791.3, filed on 12/7/1998: <2) U.S. 
utiltty patent appDcaVion serial no. 09/510,913. attorney docket no. 2S791.7.02, filed 

35 on 2^3/2000. whtoh claimed the benefit of the filing date of U.S. provistonal 
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appDcation no. 60/121.702. filed on 2«5/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. Wed on 2/100000. VKhlch 
claimed the benefit of the filing date of U.S. provisional application ro. 60/119.611. 
attorney docket no. 26791 .8; (4) U.S. utility patent appOcatkm serial no. 09/440,338, 
5 attorney docket no. 25791.9.02. fBed on 1 1/15/1099, whtah claimed the bmm of 
the filing date of U.S. proviskmai applkaHon no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 80/183,546, 
filed on 2/18/2000; (6) U.S. utflHy patent applfcatkm no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/1(W2000. which dainried the benefit of the filing date off 
10 U.S. provisional appUcatlon no. 60/124,042, filed on 3/1 1/1999; fj) U.S. uSIty patent 
applicatton no. 09/512.805. attorney docket no. 25791.12.02. filed on 2C4C000. 
which claimed the benefit of the filing dates of U.S. provistonal appiicafion no. 
60/121.841. attorney docket no. 25791.12. filed on 2C6/1999 and U.S. proviskmal 
appHcation no. 60/154.047. attomey docket no. 25791.20. filed on .9/16/1999; (8) 
15 U.S. utility application no. 09/511,941. attomey docket no. 25791.18:02. filed on 
2«4/2000. wi^hteh ctelmed the benefit of the filing date of U.S. provistonal serirt 
60/121 .907, attomey docket no. 25791 .16. fited on 2/26/1999; (9) U.S. utfflly patent 
applteation no. 09/688,946, attomey docket no. 25791.17.02. fited on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent appitoatton 
20 sertal no. 60/137.998. attomey docket na 25791.17, fited on 6n'/1990; (10) U.S. 
utility patent applicatton na 09/559.122. attomey docket no. 25791.23.02. fited on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal applteation 
no. 60/131.106. attomey docket no. 25791.23. filed on 406/1999; (11) U.S. 
provistonal applteatton no. 60/146.203. attomey docket no. 25791.25. fited on 
25 7/29/1999; (12) U.S. provisional appHcation no. 60/143,039. attomey docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provtetonal patent applicatton sertel no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appltoatton no. 60/159,039, attomey docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159.033. attomey docket na 25791.37, 
30 fited on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 60/165,228, 
attomey docket no. 25791.39, fited on 11/12/1999. 

Preferably, the amount of radtel e)?)anston provMed in step 105 ranges from 
about 5% to 20%. 

As Illustrated In FIG. 29, In step 2710. at teast a portton d the expandabte 
35 tubuter member 2805 fe further radtelly expanded by using a radtel expanston tool 
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2905 to apply direct radial pressuie to the expandat>le tubular nieiT)t)er 2805. The 
ratSal expansion tool 2905 may be any number of conventional radial expan^n 
toote suitable for a^ilying dired radial pressure to a tubular member. The radial 
expansion tool 2905 is provided substanUdly as disclosed on one or more of the 
5 following U.S. Patents: 5.014,779 and 5,083.608. the disclosures of which are 
incorporated hwein by rsference. The amount of radial e^^ansion of the 
expandable ti^lar men4)er 2805 provided in step 2710 ranges up to about 5%. 
The radial contact pressures generated by the radial expansion tool 2905 in step 
2710 range from about 5.000 to 140.000 psL in order to optimally plastically defbnn 
10 the expandable tubular member 205 to the final desired geometry. 

The radial expansion provided m step 2705 is Dmited to the portion of the 
expandable tubular member 2805 that overlaps with the preexisting wellbore casing 
2810. In *is manner, the high con^wessive forces typically required to radially 
expand the portion of the expandable tubular member 2805 that overlaps with the 
15 preexistingAMellbore casing 2810 are optinfeHy provided. 

The radial expansion In step 2705 radially expands the expandable tubular 
member 2805 to prot/ide m inside diam^ substantially equal to the inside 
diameter of the pre-existing wellbore casbig 2810. In this manner, a mono-diameter 
wellbore casing is optimally provided. 
20 T)HJS. the method 2700 pratMes a 2-step radial expansion process that 

utBizes: (1 ) a relatively quick mrthod (rf radisd expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radel 
expansioh. The method 2700 is used to form or repair wellbore casings, pipelines. 

or siruchjral supports. 

25 The mettwd 2700 further provides an apparatus and method for coupling an 

exparidable tubular member to a preexisting stmdure. The expandable tubular is 
initiaiV coupled to the preexisting stnicture by axially displacing an expansion cone 
within the expandable tubular member. The e)q)andable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 

30 apparatus and method have wide application to the fortnation and repdr of wellbore 
casings, pIpeBnes. and stnjctural supporte. The apparatus and method provide an 
efiident and rellahle method for fonnlng and repairing wellbore casings, pipelines, 
and stnictural supports. In a prefened imptementation. tt» initial radial expansion <rf 
the expandable tubular member by axially displacing the expansion cone provide 

35 from about 5% to 25% of radial expansion, and the subsequent appBcalion of direct 

86 



radial pressure to the wcpandable tubular member provides an additional radial 
wpanOon of up to about 10%. In this manner, the desired final geometry of the 
radlaHy expanded tubular member is optimally achieved in a time eflicient arid 
reiiabie manner. This method and apparatus Is paiticularty useful in optimally 
5 creating profiles and seal geometries for liner tops and for connections b^ween 
jointed tubulars. 

The expansion cones 130. 230. 325. 1030. 1130. 1225. 1325, 1435. 1440. 
1525, 1530, 2030. 2335. 2435. 2535. 2635, and the expandable tubular members 
140. 240, 335. 1040. 1140, 1235, 1335, 2025, 2330. 2530. 2630 may be provided 
10 substantialy as disclosed In one or more of the following: (1) U.S. utilty patent 
applcation serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fiHng date of U.S. provisional patent 
appncation no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
15 on 2/23/2000. which claimed the benelit of the filing date of U.S. pnsvisionai 
application no. 60/121.702. filed on 2tt5/1999; (3) U.S. utility patent applcation 
serial no. 09C02.350, attorney docket no. 25701.8.02, filed on 2/10/2000, whfch 
claimed the benefit of the filing date of U.Su provlskMial application no. 60/1 19,61 1 , 
attorney docket no. 25791.8; (4) U.S. utilify patent applicatton serial no. 09/440.338, 
20 attorney docket no. 25791.9.02, filed on 11/15/1999, v>»hteh dainrwd the benefit of 
the filing date of U.S. prowistonal appBcatton no. 60/108,558, attorney, docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstondl patent appllcaBon no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attorney docket 
na M791.11.02, filed on 3/10/2000. wtteh claimed the benefit of the filing date of 
25 U.S. provisional applicatton no. 60/124,042, filed on 3/1 1/1 999; (7) U.S. utility patent 
appficatton no. 09/512.895. attorney dodcet no. 25791.12.02. filed on 2«4/2000. 
which daimed the benefit of the filing dates of U.S. provisional appBcatton no. 
60/121.841. attomey dodiet no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney dodcet no. 26791.29. filed on 9/16/1999; (8) 
30 U.S. utility applfcatton no. 09/511.941, attomey docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benelit of the filing date of U.S. provistonal serial no. 
60/121.907. attomey dod<et no. 25701.16. flted on 2/26/1999; (9) U.S. ufiBty patent 
appltoatton no. 09/588.946. attomey dodcet no. 25791.17.02. flted on June 7. 2000. 
whtoh claimed the benefit of the filing date of U.S. provistonal patent appHcatton 
35 serial no. 60/137.998. attomey dodcet na 25791.17. flted on 6/7/1999; (10) U.S. 
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utflity patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, wNch claimed the benefit of the filng data off U.S. provisional application 
no. 60/131.106. attamey docket no. 25791.23. filed on 4/26/1999: (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; . (12) U.S. provisional application na 60/143.039. attorney docket no. 
25791.28. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicaiion no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisfonal patent applfcation no. 60/165.^8. 
atkimey docket no. 25791 .39. filed on 1 1/12/1999. 




COMVERSlOW OF IMPEraAL UNITS TO METRIC UNITS 



■ 250Vto450»F 
5000 psi to 140.(XX) psi = 
5 0Tto450T 

3in = 
2x10* In' to 5x10^ in' = 



121.t»Cto232.2X: 

3.447 X 10^ N/m^to 9.653 x 10* N/m' 

.17.8«C to 232.2^ 

76.2 mm 

0.129 mm' to 32.26 mm* 



The tolioMnlna are Realstefed T rade Marks 

10 

Won 

ToreiTiim III 
EPMudltb 

DriUN-^Hd 

15 . • 
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CLAIMS 

1. A system for coupling an expandable tubular member to a preexisting 
structure, oonrqmsing: 

5 means for positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the tubular menriber to the preexisting strudure: 
means for axlally displacing the expansion cone relative to the tubular 
meniber by pulling the expansion cone through the tubular menter, and 
0 means for injecting a lubricating fluid into the trailing edge of the interface 

between the expansion cone and the tidndar m&hber. 

2. The system of daim 1. furth^- comprising a lubricating fluid, wherein the 
lubricating M6 has a viscosi^ ranging from 1 to 10,000 centlpoise. 

15 . 

3. The system of daim 1 , wherein me means tor ir^ng mdudes: 
injecting lubricating fluid into a tapered end of the expansion cone. 

4. The system of daim 1 , wherein the means for injecting indudes: 

20 means for injecting lubricating fluid Into the area around the axial midpoint of 

a first tapered end of the expar^ion cone. 

5. The system of daim 1 , wherein the means for injeding indudes: 

means for injecting lubricating fluid irto a second end of the expansion cone. 

25 

6. The system of daim 1, wherein the means for injeding indudes: 

means ft>r Ejecting lubricating fluid hto a tapered finst end and a second end 
of the expansion cone. 

30 7. The system of dam 1, wherein the means for NectiJ^if^^ 

means for injecting lubricating fluid Into an Interior of the expansion cone. 

8. The system 6f daim 1, wherein the means for Injecting indudes: 

means for injecting lubricating fluid through an outer surface of the 
35 expansion cone. 
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9. The system of daiml. wherein the means for Injecting include 

means for injecting the lul)ricatlng fluidinto a pluraWy of discrete locations 
along ttie traHing edge portion. 

5 10. The system of daim 1. further comprising a lubricating fluid, wherein the 
lubricating fluid oomprises: 
drilling mud. 

11. The system of daim 1, wherein tt» means for axiaily displacing the 

10 expansion cone indudes: 

a means for pressurizing at least a portion of the Interior of the tubular 

member. 

12. The system of dahnl, wherein the means for axlallydlspladng the 

15. expar»ion <x>ne indudes: , 

a means for Injecting a fluWIc materia Into tt» tubular member. 

13. The system of dalml. wherein the means lor axlallydlspladng the 

expansion cone Includes: 
20 a means for displacing the expansion cone into the tubular member. 

14. . The system of daim 1 . wherein the means for axially displadng the 

expansion cone Indudes: 

a means for displadng the expansion cone out of the tubular member. 

25 

1 5. The system of daim 1 . wherein the means for aixially displadng the 
expansion cone radially expands the tubito member Iqr 10% to 20%. 

16. The system of dalml. further comprising a means for applying direct radia 
30 pressure to the tubular member. 

17. The system of dalml. further comprising a preexisting stmclure which 
includes a wellbore casing. 
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18. The system of datm 1 . further comprising a preexisting structure which 
includes a pipeline. 

19. The system of daim 1 , further comprising the preexisting structure which 
5 includes a stnictural support. 

20. The ^stem of daim 1 » further comprising an expanston cone, wherein the 
expansion cone ccmprises an angle of attadc ranging ftom 1 0 to 30 degrees. 

10 21 . The system of daim 1 , further comprising a tutelar member, wherein the 
tutuilar member includes: 

an annular member, having: 

a wall thickness that varies less than 8 %; 

a hoop yield strength that varies less than 10 %; 
15 imperfections of less than 8% of ttie wall thickness; 

no failure for radial expansknis of up to 30 %; and 

no necking of the walls of the annular member for radial expansions of iq) to 

25%. 

20 22. The system of daim 1, further comprising a tulwjriarniember, wherein the . 

tubular member indudes: 

a first tubular member, 

a second tubular member, and 

a pin and box threaded connection for coupling the first tubular memb^ to 
25 the second tubular member, the threaded cohnedton Induding: 

one or more sealing members for sealing the Interface between the first and 
second tubular members. 

23. The systeni of datm 22, wtwrein the one or more sealing members are 
30 positioned adjacent to an end portion of the threaded connection. 

24. The system of daim 22. wherein one of the sealing members is posittoned 
adjacent to an end portton of the threaded oonnectkxfi; and wherein another one of 
the seating members is not positkHied adjacent to an end portion of the threaded 

35 connection. 
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25. The system of daim 22. wherein a plurainy of the one or more seaB^ 
members are positioned adjacent to an end portion of the threaded connection. 

5 26. The system of dalml. further comprising a tubular member, wherein the 

tubular member indudes: 

a layer of a lubricant bonded to the Interior surface of the tubular member. 
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27. The system of daim 26. wherein the lubricant comprises a metanic soap. 

28. The system of daim 26. wherein the lubricant is d^mlcally bonded to the 
Interior surface of the tubular member. 

29. Thesystemofdalin26.wherelnthelubricantismed«nicallybondedtothe 
15 interior surface of the tubular member. 

30. Thesy8temoldaim26.whereinthelubricantisadhesivelybondedtotte 
Interior surf^ of the tubular member. 

20 31 Thesystemofdaim3D.whereinthelubricantindudesepoxy.molybdenum 
disulfide, graphite, alumlmim. copper, alumteilicate and polyethylenepolyamine. 

32. The system of daim 1 . further comprising a tubular member, wherein the 

tubular mentber Includes: ' 
25 apairoftubularmemberahavingthreadedportlonscoupledtooneanolher. 

and 

a quantity of a sealant within the threaded portions of the tubular members. 

33 The system of daim 32, wherein the sealant is seteded from the greup 
30 consisting of epoxies.themK)setting searing compounds, curable sealing 

cx«npounds. and sealing compounds having pdymerizable materials. 

34. The system of daim 32. wherein the sealant indudes en initial cure cyde 
and a final cure cyde. 

35 
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35. The system of daim 32. wherein the sealant can be stretched up to 30 to 40 
percent without failure. 



36. The system of claHTj 32, wherein the sealant is resistant to conventional 
5 wellborefluldic materials. 

37. The system of dalm 32. wherein the material properties of the sealant are 
substantially stabte for temperatures ranging from -17.ffC to 232.2^ (0 to 4S0»F). 

10 38. The system of dalm 32, wherein the threaded portions of the tubular 

members indude a primer for Improvlrig the adhesion of the sealant to.the threaded 
portions. 

39. The system of dalm 1. further comprising a tubular member, wherein the 

15 tulHilar member indudes: 

a pair of rings for engaging the preexisting stmcftjre; and 

a sealing element positioned between the rings for sealing the Interface 

between the tubular n>ember and the preexisting stnidure. 

20 40. The system of dahnl. further comprising a tubular member, wherein the 

tobular member Indudes: 

- a first preexpanded portion; 
an intennedlate portion coupled to the first preexpanded portion induding a 

seayng elernerit; and 
25 a second preexpanded portion coupled to the intemwdiate portion. 

41. The system of daim 1, further comprising: 
a tubular memt)er. 
an expansion cone; 

30 a support member induding a fluid passage, the expansion conaooupted to 

the support member, the tubular member coupted to the expansion cone: 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 
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a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the tubular member betv«en the expansion cone and the end 
plate. 

5 42. Thesystemofdaiml.fuithercomprisingato^^ 
tubular member includes a slotted end portion. 

43 Thesystemofdaiml.furthercomprisingatubularmemberandan 
expansion cone, wherein the tubular member and the expansion cone define a 
10 chamber adapted to be pressurized. 

44. The system of dalm 43. further comprising a fluidic passage coupled to the 
chamber. 

15 45. Thesystemofdaiml.furthercomprisingalubricatinglluldinanlnterfao^ 
between the expansion cone and the tubular member. 

46. The system of claim4S. wherein the lubricating fluid comprises: 
drilling mud. 



« 



75 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 
•^uTblack borders 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SfflES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ R£FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





□ GRAY SCALE DOCUMENTS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



